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FOREWORD 


This study is an exploration of how the growth of the Canadian economy 
is capable of affecting the structure of the future requirements for man- 
power. It contains projections for 1975 of the requirements for manpower 
by occupation group and by region. The study is one of a series of projec- 
tions studies of Canada's future manpower requirements and supplies which 
are being made in the research programme of the Department of Manpower and 
Immigration. The programme is designed to develop projections which will 
contribute towards consistent and related planning and policy-making for 
investment in education and training, employment, career counselling, immi- 
gration and other manpower policies; and also for the development of these 
manpower and education policies in relation to other social and economic 
policies. 


The first study of this kind published by the Department was 'Canada's 
Manpower Requirements in 1970' by N.M. Meltz and G.P. Penz which was an 
assessment of the implications for manpower of the projections of total 
employment and output made by the Economic Council of Canada. It was followed 
by ‘Manpower in Canada, 1931 to 1961: Historical Statistics of the Canadian 
Labour Force' by N.M. Meltz which presented for reference the standardized 
Statistics which had been used in making the projections of requirements to 
1970. The study now being issued contains much more detailed projections to 
1975 of Canada's future manpower requirements. It will be followed by a 
study which will present standardized data by region for 1951 and 1961 which 
has been used in developing the projections. The programme is being developed 
to take more full account of inter-relationships within the.economy and in 
the processes of production which generate the requirement for manpower, to 
make detailed studies of particular sectors and studies of requirements for 
and supplies of manpower in the more highly qualified and skilled occupations. 


The study was carried out in the research programme of the Department of 
Manpower and Immigration under the direction of K.V. Pankhurst by B. Ahamad. 
He was assisted by H.S. Tjan in the development of the early design of the 
study, by D. Dyck and P.S. Johal who prepared the estimates of attrition, 
and by;:J. Dean, J: LeBlanc, J.A. Lennie, B, McNeely, J. Skelton and L. Warrack, 
on loan from the Manpower Information and Analysis Branch who assisted in the 
modification of the first projections, 


Grateful acknowledgement is made to the many economists and others in govern- 
ment, industry and in the universities who commented on the study while it was 
in progress. Special acknowledgement is due to Mrs. A. Kempster of the Dominion 
Bureau of Statistics whose assistance in preparing the data for use in this study 
was invaluable. 
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Research Branch. Program Development Service. 
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CHAPTER 1 


SUMMARY 


This report describes the methods and the results of one of the stu- 
dies in the manpower research program in the Department of Manpower and 
Immigration. The purpose of the study was to make projections of man- 
power requirements by occupation for Canada and for each of the five 
economic regions, for 1975, as an aid to the efficient planning of man- 
power policies and programs, for example career counselling, the occu- 
pational re-training of adults, mobility and immigration. The projec- 
tions have been made as detailed as possible to provide a comprehensive 
framework within which other projections may be made. 


The report is divided into two sections. Section I (Chapter 1) is 
a summary of the method and results; section II (Chapters 2-7) includes 
a more detailed discussion of the usefulness and limitations of the 
methodology (Chapter 2), a brief outline of manpower and economic growth 
in Canada and its regions (Chapter 3), a description of the actual 
making of the requirements projections (Chapter 4), an analysis of their 
sensitivity (Chapter’5), the estimates of required inflow (Chapter 6), 
and a discussion of the results and their uses in manpower planning 
(Chapter 7). 


At the outset, it should be noted that the projections are based on 
a number of assumptions, which are often not explicitly stated, and 
that it is possible to derive reasonable alternative projections simply 
by changing some of these assumptions. In addition, the basic data 
used in making the projections are subject to unknown errors, some of 
which may be quite large. Because of this, the projections will probab- 
ly need to be revised from time to time as better data become available. 


For these reasons, the numbers of people projected in the various 
occupations are not exact in any sense and they should only be used as 
rough indicators of the occupational requirements. This point cannot 
be over-emphasized and we strongly advise that the entire report be read 


in order that the nature and limitations of the projections may be 
fully appreciated. This is particularly important if the results are 
to be used for planning purposes and practical decision-making. 


I. Method 


The method adopted in this study was chosen after some consideration 
of available data. Projections of manpower requirements by occupation 
may be obtained by incorporating a manpower component into an input- 
output model of the economy: separate projections are made for the 
occupational input per unit of output in each industry, and these pro- 
vide occupational projections when multiplied together, and summed over 
all industries. An input-output model could not be used in the present 
study partly because the 1961 input-output table being prepared by the 
Dominion Bureau of Statistics was not available at the start of the 
study. In addition, the construction of an input-output model is time 
consuming and it will probably be several years before a model can be 
built and made operational: it was felt that some projections should 
be made as soon as possible, and preferably by late 1969. 


In the present study, we used a three-step procedure for making pro- 
jections of occupational requirements: for each of the twelve major 
industries, we projected (a) occupational employment as a proportion of 
total employment, (b) total employment per unit of output and (c) the 
level of output. Occupational projections were then obtained by multi- 
plying the three projections together and summing over all industries. 


II. Occupational Distributions 


Detailed occupation by industry statistics are available only in 
census years but they are not directly comparable from one year to the 
next because of changes in both the occupational and industrial class- 
ifications used. Our first task was therefore to convert existing 
census data to a common classification basis: the data were converted 
to the 1961 census occupational classification and the 1960 Standard 
Industrial Classification. The conversion procedure is extremely time 
consuming, so we limited it to the twelve major industry divisions of 
the Standard Industrial Classification for Canada as a whole, and to 
the censuses of 1941 and 1951. 


The conversion procedure is simply a process of re-classification of 
existing census data: hence conceptual differences between the censuses 
are not removed in conversion. For example, the censuses of 1951 and 
1961 were based on the labour force concept whereas the census of 1941 
was based on the gainfully occupied concept. The chief difference be- 
tween the two is that an individual's occupation is chosen with refer- 
ence to his job in a specified period in the former but with reference 
to his usual job in the latter. The occupational statistics will thus 
tend to differ under both concepts, especially so for seasonal and 
female workers. 


For Canada, projections of the occupational distribution of each 
industry, (that is, the ratio of employment in a given occupation and 
industry to total employment in that industry) were obtained by simple 
extrapolation of the trend through the three census points. For 
convenience the distributions were first transformed to index form 
(1966 = 100) and then plotted on a logarithmic scale. Some of the 
graphs show a remarkably linear trend through the three points and it 
was fairly easy to derive projections in these cases. However in some 
cases, the graphs show wide variations and making a projection was al- 
most reduced to mere guesswork. 


The same methods could not be used for making regional projections 
Since we had only one observation (1961) for the occupation-industry 
matrix of each region. These projections were obtained using the 
national projections: thus we applied the projected changes in the 
national occupational distributions for each industry for the period 
1961-75 to the 1961 regional occupational distributions for each indus- 
try. This procedure was not entirely mechanical, as we often had to 
make adjustments on the basis of judgement. This was particularly true 
for the primary industries. 


III. Employment and Output 


Estimates of employment by industry are currently available from two 
main sources, the Labour Force Survey and the Employment Survey. The 
Labour Force Survey is a household survey based on roughly 1% of the 
total population. The Employment Survey is an establishment survey and 
is therefore more suitable for industry analysis: it covers all estab- 
lishments with 15 or more employees and about 10% of known establish- 
ments with less than 15 employees. The two surveys differ in coverage 
and concept, for example, in the treatment of employees absent without 


pay, and consequently the estimates often differ considerably. 


In this study the estimates of total employment by industry were 
based on estimates from the Employment Survey, while the Labour Force 
Survey was used to fill in the gaps by providing estimates of other 
than paid workers in all industries and of total employment in agri- 
culture, fishing and trapping, and public administration. 


The above estimates were available on the basis of the 1960 Stan- 
dard Industrial Classification only for the period since 1961. This 
gave us only seven annual observations which we felt were too few for 
making projections to 1975. However, comparison of estimates under 
both the 1960 Standard Industrial Classification and the 1948 Standard 
Industrial Classification for the period 1961-64 showed similar trends 
for roughly comparable major industries. We therefore obtained esti- 
mates by industry for the period 1953-60 by applying the trend in the 
corresponding industry in the 1948 Standard Industrial Classification. 


Estimates of output measured in terms of Gross Domestic Product are 
available by industry (on the basis of the 1960 Standard Industrial 
Classification) for Canada, but not for the regions. In making regional 
projections, we therefore collapsed steps (b) and (c) in our projections 
method into one step and projected employment directly. The same was 
done for some industries at the national level: for public administra- 
tion because of the implicit assumption of unit productivity in esti- 
mating output, and for agriculture and fishing and trapping because of 
large fluctuations in output due to the effects of weather and other 
vagaries of nature. 


Initial projections were obtained by graphically fitting the 'best' 
Straight line through the logarithms of the time series observations. 
We did, however, tend to give more weight to the observations for 1956 
and 1966 since in those years the economy operated close to its exis- 
ting potential. In this way we tried to adjust our projections to the 
potential growth path of the economy to 1975. 


The initial projections for Canada were circulated to a number of 
knowledgeable and interested persons in universities, industry, and 
federal and provincial government departments. Most of these people 
took the time to comment on the projections which were then modified to 
take account of the opinions expressed. At the regional level, we 


interviewed several people who we felt could provide more varied insight 
and knowledge about future economic developments. 


Our discussions here generally confirmed our views about the uncer- 
tainty of the effects of changing demand conditions and government 
policy on employment by industry. We therefore decided to prepare two 
projections of employment by industry and region to reflect some of 
this uncertainty about the future and also to show how the projections 
can vary when the assumptions are changed. In general, the difference 
between the alternatives is greater for the primary industries. 


The sum of the modified regional projections was then compared with 
our modified national projection for each industry. The differences 
were generally small; but in some cases, notably agriculture, the large 
difference prompted us to undertake further discussion in the regions. 


Our final employment projections by industry have therefore been 
arrived at after much careful scrutiny and adjustment of the national 
and regional projections. They are thus based on a great deal of sub- 
jective assessment and are obviously limited by the uncertainty in our 
judgement. 


The projected annual average rates of growth of employment for the 
period 1966-75, for each industry and region are compared graphically 
in Figure 1.h---Generably these show a decline in employmentyan:the 
primary industries over all regions, though employment in mining and, 
in some regions, forestry, show increases because of the expected 
effects of new developments and discoveries. In the secondary and 
tertiary industries employment is projected to increase in all regions. 


The unshaded and shaded areas in the diagrams represent the projec- 
ted rates of growth under the two alternative projections. Once again 
these show the relatively greater variability in employment pros- 
pects in the primary industries and, in particular in the Atlantic and 
Prairie regions, 


Our employment projections are shown in slightly different form in 
Table 1.1: here we include the projected percentage share of total 
employment in each industry for each region. There are some striking 
similarities across regions: for example, the projected share of em- 
ployment in service-producing industries shows very little variation 
across the regions. On the other hand, the shares in both manufacturing 
and the primary industries vary substantially between regions. In 1975, 
agricultural employment is projected to be still relatively important 
in the Prairie region, while manufacturing is projected to be relatively 
less important than in the other regions. 
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IV. Sensitivity Analysis 


The two projections of the industrial structure of regional employ- 
ment were obtained from the alternative employment projections for each 
industry by combining the lower projections for the goods-producing 
industries with the higher projections for the service-producing indus- 
tries, and visa-versa. Obviously these represent only two of the very 
many possible combinations(1) and hence only two of the possible pro- 
jections of the regional industrial structure. Similarly, our projec- 
tions of the occupational distribution of each industry give only one 
possibility; but although we could also have made reasonable alternative 
projections here, the work involved would have been enormous. 


The two projections of occupational requirements derived using the 
projections of the occupational distribution and the levels of employ- 
ment in each industry thus provide only a rough indication of the range 
of manpower requirements in 1975. It is clearly important for planning 
purposes that we know how sensitive the projections of occupational 
requirements are to alternative assumptions about the occupational dis- 
tribution and the level of employment in each industry. 


If the final projections are fairly insensitive to alternative 
assumptions, that is if very large changes in either the occupational 
distribution or employment in each industry generate very small changes 
in the final projections, then the two projections will provide a fairly 
good indication of the range of reasonable alternative projections of 
occupational requirements. On the other hand, if the final projections 
are highly sensitive to alternative assumptions, this indicates that 
further investigation is required either to provide a wider range of 
projections or to develop a more appropriate model for making these 
projections. 


Our sensitivity analysis suggests that the projections for the occu- 
pations which are concerned in one industry and which form only a 
small proportion of employment in that industry will be extremely sen- 
sitive in the sense that alternative assumptions will generate large 
changes in the projections. For occupations which are not industry- 


a ee ee ee eee 


(1) 


The maximum posstble number of combinations is ee or 2,048. 
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specific, the projections are less sensitive to alternative assumptions 
about the growth of any particular sector. Similarly, if the ratio of 
employment in a particular occupation and industry to total employment 
in that industry is large, then the relative range of reasonable 
alternative assumptions about changes in the ratio is small; thus the 
range of the projections for these occupations will be fairly insensit- 
ive to alternative projections of the occupational distribution. 


Using these criteria, we have attempted to draw up a scale showing 
the sensitivity of the range of the projections of occupational require- 
ments given in Appendix Table I.1. The scale ranges from A to E: the 
projections which appear to provide a fairly insensitive range of alter- 
natives are indicated with an A, and the sensitivity gets progressively 
greater as we move down the scale to E. 


The scale has been derived using the occupation-industry matrix for 
Canada only since it would have been too much work to repeat the scaling 
procedure; fonall regions. It is clear that for Some occupations the 
regional projections will be no more sensitive than the national pro- 
jections. However because of the greater possibility of variation at 
the regional level, we feel that the arbitrary procedure of assigning 
the next lower letter on the national scale to the corresponding 
regional projections may give a fairly safe approximation: in this case 
the occupations with a D or E at the national level would be considered 
highly sensitive at the regional level. In addition, occupations with 
less than about a thousand people should, because of the small number, 
also be placed in the same category. 


The scale suggests that the projections for all of the occupation 
divisions, many of the occupation major groups, and some of the occu- 
pation classes provide a fairly good indication of the range of 
occupational requirements. For Canada, 25% of the projections can be 
considered to be fairly insensitive, while 35% can be considered to be 
very sensitive. For the regions, however, more than 50% can be con- 
sidered to be very. sensitive. 


V. Occupational Requirements 


The projections of manpower requirements are given for all occupa- 
tions in Appendix Table I.1; the projections for the occupation divi- 
sions are represented graphically in two different ways in Figures 1.2 
and 1.3. In Figure 1.2 we show the percentage share that employment 
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These projections are also given in Table 1.2. 
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in each occupation division formed of employment in 1961 and is projected 
to form of employment in 1975. The differences generated by the alter- 
native employment projections for 1975 are fairly small, except in the 


primary occupations. 


In all regions, according to each of the two alternative projections 
managerial occupations are projected to maintain their 1961 share at 
roughly 8% or 9%, while professional and technical occupations are pro- 
jected to increase in importance from about 10% to 15%. Clerical 
occupations and service and recreation occupations are also projected 
to increase in relative importance while sales occupations and trans- 
portation and communication occupations are projected to roughly main- 
tain their 1961 shares; the same is generally true for craftsmen and 
production process workers, except in the case of the Prairies and 
Atlantic regions. 


The primary occupations are all projected to decline in relative 
importance. Here the greatest decline is in the cas¢m@t farmers and 
farmworkers; this>is particularly true,in the Pratejesresionmawncre 
the share is projected to fall from about 28% in 1961 to somewhere 
between 11% and 14% in 1975. Labourers are also expected to decline 
in relative importance in all regions. 


The graphs show quite clearly that the regional occupational struc- 
tures are projected to be much more similar in 1975 @hametney were: im 
1961. This is-to.be- expected because of the relatively rapid decline 
in employment in the primary industries and the growing importance of 
service-producing industries in all regions. Only the Prairie and 
Atlantic regions are projected to still have a substantial share of 
employment in 1975 in the primary occupations. 


In Figure 1.3, we show the projected changes in the level of employ- 
ment in each occupation division for the period 1961-75. Once again 
we note that the largest projected increases are in professional and 
technical occupations and service and recreation occupations. All 
other occupations, except the primary occupations and labourers in some 
regions, also show substantial increases over the period. 


It is interesting to compare the relative differences between the 
alternative projections of employment by industry (Figure 1.1) with 
the relative differences between the projections of occupational re- 
quirements generated by the alternative employment projections (Figure 
1.3). In Figure 1.3 the differences are relatively much smaller than 
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those in Figure 1.1. The notable exceptions include the primary occu- 
pations where the relative differences are almost as large as those in 
the corresponding primary industries. The relative differences for 
service and recreation occupations are also almost as large as those in 
tne service sector. 


VI. Required Manpower Inflow 1961-75 


The projections of manpower requirements by occupation represent the 
manpower stock which will be necessary to satisfy our assumptions about 
the level and structure of final demand and the technological structure 
of industries in 1975. These requirements may be met by the existing 
manpower resources in each occupation, or by additions from persons 
outside the labour force, from immigration, from manpower re-training 
programs and so on. One of the aims of manpower planning is clearly to 
ensure that these additional manpower resources are provided in the 
most desirable or efficient way. To do so we need to assess the po- 
tential manpower resources available from all possible sources and then 
to-act on, our pelicy variables to produce. the desired .effects. 


The additional manpower to be provided between the base year and 
the projection year is the difference between the projected manpower 
requirements in 1975 and the 1961 manpower stock corrected for mortality 
and retirement. This manpower gap, which we have called the required 
manpower inflow, represents the additional manpower resources which must 
be provided by net additions to the labour force by net immigration, 
by net domestic migration and by net occupational mobility with or 
without re-training. It is important to note that the required man- 
power inflow gives no indication of the ways in which the manpower gap 
may be filled or indeed of whether or not intervention into the workings 
of the labour market is in fact necessary. 


The required manpower inflow is given in Table 1.2 for the occupation 
divisions and in Appendix Table II.1 for all occupations. A positive 
sign indicates an additional number of persons needed in the given occu- 
pation while a negative sign indicates a reduction in manpower necessary 
in the given occupation. 


The figures in Table 1.2 show that the required manpower inflow is 
projected to be largest for craftsmen, production process and related 
workers. Professional and technical occupations are the next highest, 
followed by service and recreation occupations and clerical occupations. 
In all the primary occupations, except miners, quarrymen and related 
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workers, the required manpower inflow is negative indicating a net out- 
flow of manpower; once again this is largest for farmers and farm 
workers. 


Figure 1.4 shows charts of the required manpower inflow as a percen- 
tage of the manpower requirements for the occupation divisions. This 
percentage represents that part of the requirements which has to be 
met by new entrants to the occupation and hence provides a rough indi- 
cator of relative demand for the various occupations. 


Once again the diagrams show that there are large differences between 
the various occupations. Relative demand is expected to be greatest in 
cvofessional and technical occupations and lowest in the primary occu- 
pations. There are also some striking differences between the regions. 
For example in loggers and related workers, the percentage differs 
considerably between Ontario and Quebec despite the fact that the 
requirements in both regions are projected to fall by roughly the same 
percentage. The difference arises because of the different age struc- 
ture of loggers in the two regions: in 1961 the average age of male 
loggers was 33 in Quebec but 38 in Ontario. Thus a lateexgeparc of the 
contraction of loggers will be taken up by mortality and retirement in 
Ontario than in Quebec, and hence planning for the re-training of 
loggers becomes relatively more important in the latter. 


Vii. Conclusion 


The projections of occupational requirements obtained in this study 
are based on a number of simplifying assumptions which may not be com- 
pletely valid. The method used is rather crude and we have assumed 
that the occupational structures of the employed labour force depends 
only on the industrial structure of employment and on the occupational 
structure of each industry. This assumption may be fairly realistic 
but further research needs to be undertaken to justify its use. How- 
ever, it is clearly not completely valid in the present study because 
of the broad industry groups used. 


Our initial projections have, moreover, been made by the simple 
extrapolation of past trends, but these have been modified to take 
account of views expressed about the effects of expected future develop- 
ments. The extrapolation of time trends assumes that all the relevant 
variables will continue to change as they have done in the past. This 
may also be a rather unrealistic assumption: for example, it seems 
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clear that future government policy will be more closely tied to the 
problem of reducing regional disparities than has been the case in the 
past. 


The usefulness of the projections is governed not only by the nature 
of the basic method and the chosen assumptions, but also by the errors 
and biases in the basic data used to make the projections. They may 
nevertheless be used to help provide guidelines for career counselling, 
occupational retraining programs and both geographical and occupational 
mobility of manpower since they give a broad indication of future 
prospects in the various occupations. 


Obviously the projections cannot be used as the sole input for 
decision-making; nor indeed can they be used indiscriminately without 
the application of judgement. The projections represent the technologi- 
cal requirements of the industrial structure and these are assumed to 
be independent of the supply of manpower. On the other hand, current 
manpower imbalances, in terms of shortages and surpluses in the various 
occupations, provide an indication of how manpower reacts to these 
requirements. Decisions thus have to be made with due regard to 
current labour market conditions: otherwise manpower surpluses may 
tend to develop in occupations for which the projected requirements are 
relatively high. 


The required manpower inflow provides an indication of the manpower 
gap which has to be filled by the labour market making its own adjust- 
ments and by policy intervention. Obviously the training requirements 
for the various occupations, together with social and economic consid- 
erations will provide some constraint on the desirable and effective 
means of filling the gap. These are areas in which research effort 
has hitherto been somewhat limited and we need more information and 
intensive research before we can plan to fill the gap in the most 
efficient way. 
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CHAPTER 2 


METHOD 


I. Introduction 


The processes of economic change which affect manpower are fairly 
simple to describe. Economic activity is generated by the final expen- 
ditures of consumers, government and business, and by the sale of 
exports. The volume and structure of these expenditures or final de- 
mands are in a state of constant change and respond to changes in dis- 
posable income, tastes, expectations, population, and so on. 


Producers attempt to satisfy these changes in final demand by alter- 
ing both the volume and structure of production. They do so by 
changing the proportions of the factors of production such as fixed 
capital, materials, power, manpower, etc. Of these, manpower tends to 
be the» mosteflexible so that changes in fimaledemanagtend to result In 
changes in the demand for manpower. In turn, changes in the demand for 
manpower usually generate changes in wages and non-monetary incentives 
of employment. 


On the supply side, manpower responds to these changes, and partici- 
pation rates and hours worked tend to change in accordance with indi- 
viduals' attempts to maximise welfare. As a result, disposable income 
changes and sets up a whole new process of adjustment in the sequence 
of events. 


Changes may be initiated at any point in the system. For example, 
a change in taxation will cause a change in disposable income and hence 
a process of adjustment will commence. Similarly, a change in prices 
will cause a change in real wages and once again adjustments may take 
place throughout the entire system. 


One such change which is particularly important for manpower planning 
occurs when producers change the methods and techniques used in the 
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production process. Such changes, generally referred to as technologi- 
cal change, may arise because of new discoveries, or because increased 
demand makes it economical to use previously unused techniques, or be- 
cause of increases in managerial efficiency, and so on. The result is 
that the relative demand for different types of manpower may change, 
with the effects being felt throughout the system. 


II. Quantitative Models 


Such a simple description of the economic system and the role of man- 
power is clearly of limited usefulness. In reality, the system is 
extremely complex and it is difficult, and sometimes impossible, to 
describe what changes will occur because of a change in a given factor. 
Mathematical models provide a means of summarizing the description of 
the economic system and incorporate the more important interrelation- 
ships in a systematic way. In addition, estimates of the parameters 
of such models may be obtained so that the quantitative effects of a 
change in a specific variable may be determined. 


Obviously, the usefulness of mathematical models and statistical 
techniques is limited since such methods implicitly assume that human 
behaviour is both regular and predictable, and that the economic system 
will not change. This assumption is often a valid approximation for 
some forms of behaviour, but it may lead to unreliable results in models 
which seek to explain the movements in variables which are determined 
by a number of complex forces. Manpower is one such variable and few 
of the quantitative models which deal with manpower have been successful. 


Although explicit recognition is given to the fact that the level of 
employment is determined by both the demand and the supply schedules of 
manpower, most quantitative models assume that employment is determined 
either by conditions of final demand or by the available supply of man- 
power. In the latter case, projections of employment may be obtained 
by applying projected age-sex participation rates to the corresponding 
projected population and by assuming a given unemployment rate. In the 
former case, final demand determines output, and employment is then 
determined given the production function and the projected level of 
capital. 


In the production function approach, both capital and manpower have, 
for simplicity, to be treated as homogeneous, or at least as measurable 
in homogeneous terms. Such models have not however been successful in 
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statistically explaining the observed variation in output: the vari- 
ation which cannot be explained by the variation in capital and manpower 
(i.e. the residual variation) has been attributed to technological 
change. This residual factor in economic growth has been the subject 

of much debate and controversy (42) and attempts have been made to con- 
struct models which explicitly recognize the heterogeneous nature of 
capital and manpower, e.g. vintage capital models. Denison's method (9) 
is the most celebrated, and probably the most controversial: he has 
tried to estimate the contribution to growth made by a number of factors 
(e.g. education, hours of work, economies of scale, advances in know- 
ledge, etc.). His estimates are based to a large degree on judgement 
and hence they have received much critical comment (42). They do never- 
theless illustrate that the quality, as well as the quantity, of the 
labour force is an important determinant of growth and hence imply that 
manpower imbalances may hinder the growth of the economy. 


For the purpose of manpower planning, the production function appro- 
ach has’ a further disadvantage. _It iseclear that. Prxedycaparal per 
man varies considerably from one industry to the other so that in 
estimating the future demand for manpower, we must give explicit recog- 
nition to the changing industrial structure. However, when we dis- 
aggregate into sectors, we complicate a simple macroeconomic model 
since intermediate demands now become an important consideration. This 
raises a host of questions about relative prices and substitution 
possibilities between the various inputs into the production process. 


An input-output model of the economy bypasses this problem by assum- 
ing that the factor input per unit of output is determined by the state 
of technology in the particular sector. The model thus assumes that 
relative prices and hence supply conditions are unimportant; but since 
this assumption is not fully realistic, input-output models have been 
subject to some criticism. 


Input-output models are theoretically less sound than other macro- 
economic models but they have become an important tool for efficient 
planning. An input-output table basically summarizes the relationship 
between the categories of final demand and the various sectors in the 
economy, and the interrelationships between the sectors themselves. 

It can thus be used to derive the input-output coefficients, that is the 
input per unit of output, for each sector, and these may then be used 
to derive the inputs required for any specified set of final demands. 


One of the important advantages of any model is the level of internal 
consistency inherent in it, and this is particularly true for input- 
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output models. In addition, it is completely computable so that the 
effects of alternative assumptions or policies may be easily and quickly 
Calculated, 


It is fairly easy to include a manpower component in an input-output 
model (2). If we assume that the occupational input per unit of output 
is determined by the state of technology in any sector, then these man- 
power input-output coefficients may be used to calculate the occupat- 
ional requirements for any specified set of final demands. Once again, 
however, the method is criticised for the lack of realism in its basic 
assumption. Hence it is argued that the occupational structure of any 
industry is determined not by the state of technology in that sector 
but by the available supply of manpower by occupation. In this case the 
projected manpower requirements will not be reliable since the model 
takes no account of the changing relative prices of occupations. 


III. A Model for Substitution Between Occupations 


Elementary economic theory suggests that as the price of a given 
factor of production rises, producers may alter the production process 
so that more of the cheaper factors and less of the more expensive 
factor will now be used. If substitution between factors is not poss- 
ible, tien the puace OL the product will tend to rise: thus, demand, 
and hence output, may decline. To determine which effect is predom- 
inant, we need to calculate the elasticities of substitution between 
the various factors of “production: “af these are approximately zero, 
then producers will tend to adjust output to changes in relative prices. 


In the context of manpower, this type of analysis appears to be valid 
if we regard an occupation as a homogeneous factor of production. In 
this case the high mobility of individuals between occupations indicates 
a high degree of substitutability between factors of production. Hence 
an input-output model will not provide reliable projections of manpower 
requirements. 


The validity of the criticism rests on the assumption that an occu- 
pation may be regarded as a homogeneous factor of production. Mere 
observation suggests that this is not so. An individual may be called 
upon to perform a variety of operations, or work functions, in the 
performance of his job, and it is these work functions which are necess- 
ary inputs for the production process. An occupation is defined as the 
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type of work involved in a job and is thus associated with the most im- 
portant work function in the job. Thus it seems reasonable to assume 
that work functions will not be uniquely associated with occupations and 
that there will be some overlap in the work functions required in diff- 
erent occupations. 


For example, the occupation ‘attendant, doctor's office' may be made 
up of the following work functions: answering telephones, general 
assistance, specific assistance, typing, keeping and remitting accounts, 
etc. Thus the occupation will have work functions in common with the 
following occupations: telephone operator, nurse, bookkeeper, etc. 
Other examples may be used as further illustration: a civil engineer 
may have work functions in common with other engineers, draughtsmen, 
etc.; stenographers with receptionists, telephone operator, etc.; sales-— 
men with chauffeur, delivery man, etc.; maid with cook, babysitter, 
etc.; farmer with tractor driver, labourer, ef{¢c.; Carpentémiwith caw, 
cabinet maker, etc.; yeweller with engraver, sales clerk (etc sand co 
on. 


It seems more appropriate then to regard the work function rather 
than the occupation as the homogeneous factor of production. An occu- 
pation is made up of a combination of heterogeneous work functions and 
this combination will tend to vary from one job to the other. For 
example, an individual employed in a small firm may be called upon to 
perform a large number of unrelated work functions. On the other hand, 
greater specialization is possible in large firms so that less varia- 
bility in work functions may be necessary. 


Since work functions are probably discrete, we may represent an 
occupation by a distribution of work functions as in the diagram; 
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we can see here that a specific job is represented by the proportion 

of time to be spent on work functions A to H. The most important work 

function, that is the mode of the distribution, is B so that the occu- 

pation associated with this particular job is determined with reference 
EO By 


If we assume that substitution between factors of production, that 
is work functions, is possible, then changes in the relative prices of 
work functions may result in changes in the work function distributions 
of jobs. For example, if the price of B rises, then the production pro- 
cess may be altered so that less of B is now necessary in the produc- 
tion of the same output. Thus the work function distribution of the job 
illustrated in the diagram may tend to change, but this will change the 
occupation associated with the particular job only if the modal work 
function changes. 


If the work function distribution of a job is fairly uniform, that 
is if the modal work function is not clearly defined, then a small 
change in relative prices may change the mode of the distribution and 
hence the occupation associated with the particular job. On the other 
hand, if the distribution has a sharp peak the occupation associated 
with the job may change only if the change in relative prices is large. 
Hence substitution between occupations will take place only if (i) 
the relative prices of work functions change substantially, or (ii) 
technology changes rapidly, or (iii) the distribution of work functions 
is fairly uniform. 


IV. Matching of Individuals and Jobs 


Units of work functions are available only through the employment of 
human resources and hence the model must be extended to include the 
matching of jobs and individuals. To do so we assume that efficient 
performance of a work function requires a given set of characteristics 
of manpower, e.g. ability, formal education, training, experience, sex, 
and so on. Optimization then implies that individuals and jobs must 
be matched so that the characteristics possessed by an individual are 
just those required for performance of the work functions necessary in 
the given job. 


A diagrammatic representation may help to illustrate. Assume that 
the available jobs are made up of a combination of only three work 
functions, and that each of these work functions is associated with a 
combination of only five characteristics. Let 1 represent presence and 
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0 absence of a characteristic or work function. We may visualize a 
table like the one shown, with two available jobs and three available 
individuals. 


Thus, characteristics X,, Xz and X, are necessary for performance 
of work function A; similarly, X, and X3 are necessary for B, but only 
Xs fons. 


Characteristics Work Functions Individuals 
A B G 1 2 3 
Xy 1 1 0 1 0 0 
Xo 1 0 0 1 1 1 
X3 0 i 0 1 0 i 
Xy 1 0 0 0 A 0 
Xs 0 0 1 0 0 1 
Jobs 1 1 1 0 
y 0 1 1 


Jobs 1 and 2 necessitate the performance of functions A and B, and 
B and C respectively. Since it is unlikely that the individuals avail- 
able for jobs will possess just those characteristics necessary for the 
performance of the available jobs, we may expect distributions like 
those shown. 


In allocating individuals to jobs, rational employers will, in the 
absence of institutional or legal restrictions, seek to minimize the 
cost of mismatching. If we assume that the price of each characteristic 
is determined in the market by demand and supply of characteristics, 
and le€t 1, Pos Pas Des Ds. denote The prices Of <.. 03>. eee 
Xs5 respectively, then the cost of mismatching may be calculated. For 
example, the cost of work function A is (p, + pp + p,) while that of 
work function B is (p; + p3).° The minimum cost of job 1 is thus 
(pi + po + p3 + pa). The wage paid to individual 1 1s (3; "=p, pa) 
so that if individual 1 were employed in job 1, the cost of mismatching 
would be -py. Individual 1 is then over-utilized in the sense that he 
does not possess all the characteristics necessary for the efficient 
performance of job l. 


Such mismatching of individuals and jobs will not be acceptable if 
the loss in productivity is high. For example, if the production pro- 
cess is such that work function A is performed most of the time, the 
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absence of C, in the individual employed in the job may lead to high 
losses in productivity. In contrast, the reverse will be true if work 
function A is relatively unimportant in the production process. 


V. Summary of the Model 


To summarize, we are suggesting that individuals possess certain 
characteristics which are necessary for the efficient performance of 
work functions or inputs for the production process. The wages of 
individuals and the prices of work functions depend on the prices of 
these Characteristics.. the latter are determined in’ the market by 
demand and supply so that an increase in supply may cause a fall in 
tne price Or @ particular characteristic. “In turn, the prices of work 
functions requiring this characteristic will tend to fall, thus inducing 
producers to alter the process of production. As a result, the dis- 
tribution of work functions will tend to change; but this will not 
result in a change in the occupation associated with a given job unless 
the change ‘1s “sutficiently “large to alter the médévof the’ work function 
distribution. 


The model may be used to explain some of the more important obser- 
vations about the labour’ market. For example, the variation of wages 
within an occupation may be explained by the variation in the charac- 
teristics possessed by individuals in that occupation. Similarly, the 
apparent educational upgrading of individuals makes good sense in terms 
of the model. As the availability of education increases, the supply 
Drecoumcationa! Characteristics will tend to*rise. "Producers are “thus 
induced to alter their production process to use more work functions 
requiring the now relatively cheaper education characteristics. The 
new work function distributions will not necessarily lead to occupation 
changes so that the education associated with occupations will tend to 
Lise. 


The model has only been sketched out roughly and there obviously is 

a need for more careful and critical scrutiny. Certain conceptual 
problems also need to be considered; for example, we need to specify 
exactly what we mean by work functions and characteristics so that they 
may be measured for empirical research. The model does however indicate 
an area of much needed research in the field of manpower planning. The 
present practice of regarding occupations as homogeneous factors of 
production is clearly inappropriate, and we need to learn more about 


34 


how employers determine the characteristics of individuals required for 
specific jobs. 


The model suggests that it is possible to have both high substitut- 
ability of factors of production (i.e. work functions) and high mobility 
of individuals between jobs and occupations without necessarily having 
a high degree of substitution between occupations. This is an impor- 
tant consideration in the making of occupational projections, since it 
implies that fairly reliable projections may be obtained using the 
input-output approach. 


VI. Method Used for the Present Projections 


The Dominion Bureau of Statistics is in the process of preparing an 
input-output table for the Canadian economy in 1961 (23). When it 
becomes available it will be possible to make use of it in a model to 
provide projections of manpower requirements by occupation. The con- 
struction of such a model is both time consuming and expensive because 
of the high degree of technical complexity, and it will probably be 
several years before a model can be completely operational. 


In the meantime, projections of occupational requirements may be 
obtained by using a variant of the input-output approach. For example, 
we may calculate occupational inputs per unit of output by using es- 
timates of net output, or value added, which are normally available on 
a year to year basis, instead of the gross output, or sales, avail- 
able in an input-output table. 


Our present projections program has been designed with two aims in 
mind. The first of these was to provide, by late 1969, projections of 
occupational requirements for Canada and for each of the five economic 
regions for 1975, as an aid to more efficient manpower planning. The 
projections cover the entire range of occupations and thus form a com- 
prehensive framework within which other projections may be made. Our 
second aim was to obtain some experience in the area of manpower pro- 
jections, with respect to both the technique of projection and famili- 
arity with available data, for planning future programs of research. 


The method used in the present study was chosen after careful con- 
Sideration of the available data. Detailed occupation by industry sta- 
tistics are available only in census years but these are not comparable 
from one year to the next because of changes in both the occupational 


35 


and industrial classifications used (11, page v-ix). The data have 
already been converted to the classification basis of the 1951 census 
(40) but, because of the new classification basis for current data we 
had to convert the census data to the occupational and industrial 
classifications used in the 1961 census (1). The conversion procedure 
is extremely time consuming and, because of our time constraint, the 
conversion was limited to data for the twelve main industries, for 
Canada as a whole, and for the censuses of 1941 and 1951. 


The conversion procedure is merely a process of re-classification of 
existing data to a new classification basis. Thus conceptual differ- 
ences between the censuses still exist so that the data are not strictly 
comparable over time. For example, the censuses of 1951 and 1961 were 
based on the labour force concept while that for 1941 was based on the 
gainfully occupied concept. The chief difference between the two is 
that an individual's occupation is determined with reference to a 
Specified period in the former put notin the, latter. Thus the occu- 
pational statistics will tend to differ between the two concepts and 
especially so for seasonal and female occupations. 


In order to reduce these biases, we decided to work with the propor- 
tion that each occupation forms of each industry rather than with the 
absolute number in each occupation-industry cell. This meant that we 
added a third step in the projection method. In the straightforward 
method, projections of occupational requirements are obtained by pro- 
jecting output and occupational employment per unit of output separately. 
In the method we have adopted here, we obtain occupational projections 
by projecting output, occupational employment as a proportion of total 
employment, and total employment per unit of output. 


In mathematical terms, let Raa be employment in occupation i and 
industry j, xe be total employment in industry j, and Rs be output in 


Indust ry 7¥i+4 Then, 


By, = "aj >. 0: (A) 
0. 
j 


eek {ile ye 10; (B) 
; j 
Sakae 
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where (A) and (B) correspond to the two projection methods. 


Consider errors in Seed which arise from errors in Seer If we let 


the error in E.. by AE.., then the relative error in E../0. is: 
1J 1J os ee 


fe eee ieee Mere oer 
ce ee ee 
; 0. QO. 
J J J 
for method (A) and this reduces to the same as the relative error in 
Pe that 1s | pas In method (B), Bs is measured from the census 
data and hence errors will: exist in both a and Vey Thus, Lf sthas. ersaon 


in E is Se then the relative error in papi ioe 


E ey ol Bide. Vic E E 
ij Pos, ee ete ees 
vo eae 0. 0 0 
J J J J J 


which reduces«to [hb + AE. 24 choeGyl aim y2/0. shseobtained 4 noGet com the 
abe s | aes, 
| saat 
1)j 
1 dye 
alte sd 
f 
census, but from annual employment surveys, and therefore can be assumed 
to be error-free). This reduces to Ae ee error in method (A), 


only if ace the error in ee is zero. In fact, as we noted above, 


conceptual differences between the censuses will tend to cause biases 
for some occupations and industries, e.g. occupations and industries 
with high proportions of female workers. In these cases AE../E.. and 
tj J 
SESE may both be large and method (B) will therefore tend to reduce 


such biases. 
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The chosen method (B) has other advantages. The census occupation- 
industry data refer to the labour force rather than to the employed, 
from which employment by occupation and industry may be obtained by 
applying occupation-industry specific unemployment rates. But as these 
are not available, some simplifying assumption is necessary. In method 
(A) we have to assume that the unemployment rate is the same for all 
occupations and industries, while in method (B) we can assume that with- 
in any industry, the unemployment rate is constant for all occupations: 
no assumptions about unemployment rates in different industries are 
therefore necessary in method (B). 


The use of the occupational structure of the labour force rather 
than that of those employed is preferable because employment is much 
more sensitive than the labour force to short-run changes in economic 
conditions. Thus use of the occupational structure of the labour force 
tendsmpor reduce? the rintlvencewFf cyclical effects.’ This is important 
since the years  Po4 bw 105) and@106l represented™three very different 
points in the Canadian economic cycle: war year, peak year and slack 
year respectively. 


Our projection method thus consisted of projecting (a) the occupation- 
al structure, (b) total employment per unit of output and (c) the level 
of output in each industry. In making regional projections, the last 
two steps had to be collapsed into one step since estimates of output 
by industry and region are not currently available. In this case, 
employment by industry was projected directly. 


National projections of the occupational structure of each industy 
were obtained by simple trend extrapolation of the occupational stric- 
ture ™ observed inthe’ census years 1941, 1951 and 1961. However, as. we 
mentioned above, comparable occupation-industry data for 1941, 1951 and 
1961 were prepared only for Canada, so that some other means had to 
be found for obtaining regional projections. These were obtained by 
applying the rates of change projected for the national occup.:tional 
structure in the period 1961-75 to the regional occupational structures 
in 1961 (46, Volume 1). The basic assumption here is that the rate of 
change of technology, and hence of the occupational structure, cf each 
industry, is constant from one region to the other. 


The assumption is not completely valid for a number of reasons. For 
example, because of regional disparities in income and hence demand, 
there will clearly be differing incentives for the application of new 
or existing techniques of production in the various regions. Similarly, 
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the industry divisions with which we are dealing here are rather highly 
aggregated, so that regional differences in the structure within indus- 
tries may be large; for example, the mining industry in the Atlantic 
and Prairie regions differ substantially. 


At the outset it was evident that since consistent projections can 
only be obtained by using an economic model which specifies the im- 
portant interrelationships of the economy, a great deal of judgement 
would be necessary to ensure that the projections make good sense. We 
therefore deliberately chose to make our initial projections in a simple 
way which allowed some freedom in the choice of the actual projections. 
This appeared to rule out the use of regression analysis; our initial 
projections were arrived at by visually fitting the 'best' straight 
line through the logarithms of the time series observations. 


Our dismissal of the usefulness of simple regression analysis in 
making our projections will obviously meet with some criticism. For 
example, it may be argued that more statistically reliable projections 
of, say, output in the manufacturing sector could have been obtained 
by regressing output on time and a cyclical adjustor like the unemploy- 
ment rate. This may well be so; but we feel that a single regression 
estimate which is 'best' in the statistical sense would have given a 
spurious indication of the accuracy of our projections. It would also 
have given a misleading impression of the projection concept by failing 
to show the possibility of alternative future developments. In 
addition, as we shall see in Chapter 4, the basic data on output and 
employment with which we have had to work are subject to non-random 
errors which, in our opinion, are large enough to invalidate regression 
results. 


The method we have used in this study thus suffers from several 
defects necessarily incurred an producing, it .quickly. \ Ta.tay Comma 
up for them, the projections have been subject to careful scrutiny and 
discussion with knowledgeable and interested economists in universities, 
industry, and federal and provincial government departments. Our final 
projections thus take account of opinions about future economic develop- 
ments expressed both in these discussions and in published studies. 


29 


CHAPTER 3 


THE ECONOMIC SETTING 


The procedure of simply extrapolating the relevant variables over 
time is extremely hazardous since it basically assumes the continuation 
of past trends, not only in these variables themselves but also in other 
important variables not explicitly considered. For example, in extra- 
polating the trend in output, we assume implicitly that the trends in 
consumption, investment, exports and income will continue into the 
future. It is obviously not satisfactory to make these extrapolations 
completely mechanically, and some investigation of the historical growth 
of the economy is necessary to ensure that the continuation of past 
trends appears to be a reasonable assumption. This is a subject to 
which we now turn. 


I. Canada's Long-Term Economic Growth 


Generalization about the factors responsible for the economic growth 
and development of a country is very difficult. Rapid growth depends 
on the discovery and exploitation of natural resources, the development 
of adequate financial capital and fixed investment, technology and 
an adequate supply of manpower endowed with the necessary skills. 


These factors have all contributed substantially to Canada's long- 
term economic growth (30). In the early decades of the nineteenth 
century, the vast distances and physical barriers between the five 
economic regions severely limited the growth of interregional trade and 
the economic development of the interior. The economies of the eastern 
regions - Atlantic, Quebec, Ontario - prospered because of the high 
demand for fish, lumber, minerals and agricultural products in world 
markets and especially in Britain and the eastern United States. 
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With confederation and the later extension of the railway, the settle- 
ment of the Prairie region and the development of wheat farming pro- 
gressed rapidly. Rising prices in world wheat markets made it possible 
for wheat production and exports to increase enormously, especially 
after 1900. The British Columbia economy received a boost at the turn 
of the century with the opening of the Panama Canal: the price of 
western lumber fell substantially and demand increased accordingly. 


Canada's population has also increased rapidly: in the century of 
confederation, the population increased six-fold from about 33 million 
to 20 million. Most of this was due to an almost constant rate of 
natural increase, although net immigration did in fact contribute sub- 
stantially at different points in time (8, page*47)'] " Tnese*tendce ro 
coincide with periods of economic difficulty in Europe. 


The rapid increase in population and shifts in consumer spending 
patterns associated with rising incomes created a larger domestic 
market for consumer goods and hence potential economies of scale in the 
manufacturing sector. The developing manufacturing industries received 
a further stimulus through the high protection from overseas competitors 
afforded by tariffs. Output and employment in the manufacturing sector 
grew rapidly, and especially so at the beginning of the present century - 
The share of employment in the primary sector ,/agriculture forestry, 
fishing and trapping, mining, tended to fall: “an T88), agricuitura 
employment represented nearly 50% of total employment, but this had 
fallen to about 25% by the end of the second world war. 


Though the capital-output ratio rose only slightly over the century, 
capital per man increased enormously (34, pages 39-50): as a result, 
labour productivity increased sharply. The intensification of capital 
resources both caused and resulted from changes in the skill structure 
of the labour force. Technological change was generated by the growth 
in scientific knowledge and professional and technical manpower, while 
the increasing complexity of the production process called for the 
development of manpower with new and increasing skills. 


Changes in the occupational structure of the labour force were gen- 
erated by changes in technology and in the industrial structure of 
employment. Employment of unskilled blue collar workers, mainly 
labourers, continued to grow rapidly until about the second decade of 
the twentieth century; but in the past 40 to 50 years the growth of 
skilled workers has dominated the increase in blue collar occupations. 
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Employment in the primary occupations and especially of farmers and 
farm workers decreased rapidly, while that in white collar and service 
occupations increased enormously. Most of the increase in employment 
in white collar occupations has been attributed to the changing occu- 
pational structure rather than to the rapid growth in the total labour 
force (43, page 5): for example, the number of males in professional 
occupations increased by over 300,000 between 1901 and 1961 and over 
200,000 of this net increase stemmed from the change in the labour 
force composition between these two dates (43, page 6). 


II. Post-War Economic Development 


These structural changes in the Canadian economy continued in the 
period after the second world war as it moved into a state of ‘thigh 
mass consumption and vechnological maturity' (30, page 5). Output and 
income showed large increases and so did the demand for consumer 
durables and health, education and welfare services. 


In the twenty years to 1966, real domestic product increased by 
more than 50% (18): almost all of the major industries shared in this 
itereace 10u0n sone) crew taster than others (Figure 3.1). The rate 
of growth was greatest in public utilities and mining, and most of the 
other industries (except agriculture, forestry, fishing and trapping) 
expanded at roughly the same average rate of between 4% and 5% per 
annum. Manufacturing, trade and transportation showed strikingly 
Similar cyclical patterns) over the period, while agriculture, forestry 
and fishing and trapping showed marked year to year fluctuations. The 
trends in most of the service-producing industries were fairly smooth 
and, although the growth in the service sector was lower than average, 
and growth rates of some of its components, for example business 
services, education, hospitals, hotels and restaurants, were among the 
highest in the economy. 


The share of output produced by the manufacturing sector increased 
by roughly one-sixth (Table 3.1), while that of agriculture and the 
service-producing industries declined slightly. At the same time, the 
share of employment in agriculture decreased drastically, while that 
in the service-producing industries increased substantially; by 1966, 
the share of employment had fallen to 7.9% in agriculture, but had risen 
to 58.6% in the service-producing industries. 


FIGURE 3.1 


42 ANNUAL AVERAGE RATE OF GROWTH IN REAL GROSS 
DOMESTIC PRODUCT BY INDUSTRY, 1946-1966 
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TABLE 371 


INDUSTRIAL STRUCTURE OF OUTPUT AND EMPLOYMENT 


Percentages 


Percentage share of Percentage share of 
gross domestic product employment 


1946 1966 1946 


Agriculture 
Manufacturing 


Service-producing ey 
Industries 


All Industries 


(a) Includes transportation, storage and communication; trade; finance, 
insurance and real estate; service; public administration and defence. 
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Between 1941 and 1966, the total population of the country increased 
from 11.5 million to 20.0 million (22, page 191) and this alone meant 
an enormous increase in the demand for consumer goods and services. 

In addition, the economy received a further stimulus in the early post- 
war years through both the baby-boom and the back-log of war-deferred 
consumption and investment demand. Other events, e.g. the Korean war 
and the investment boom of the mid-fifties, provided some of the fuel 
necessary to maintain the rate of expansion. This increase in aggregate 
demand exceeded the increase in supply which was possible with the 
limited resources in the economy, leading to rising prices and costs 

and hence to a weakening of Canada's international competitive position 
and balance of payments. 


After devaluation and stabilization of the Canadian dollar in mid- 
1962, the economy moved once again into a period of rapid expansion. 
Imports rose relatively less than in previous expansions and the domes- 
tic market became more important. This shift in the relative importance 
of domestic demand was partly due to the higher rate of household 
formation associated with persons born in the immediate post-war years. 


Such changes in the composition of demand have had important effects 
on the structure of industrial output. In the post-war period imports 
roughly maintained a constant proportion of Gross National Product; 
on the other hand the share of exports fell from 27.1% in 1946 to 22.3% 
in 1966 (22, page 1,071). Exports form a large part of total oucoue 
in the primary industries, and these have therefore been adversely 
affected by the relative rise in domestic demand. 


The structure of Canadian exports has also changed sharply in more 
recent years. World trade in manufactured goods has increased in 
response to rising prices and declining tariffs, and manufactured goods 
now represent a higher proportion of Canadian merchandise exports. A 
large part of the increase in merchandise.exports is due to the rise 
in exports of automobiles and spare parts associated with the Automotive 
Agreement with the United States. 


Other important changes in the composition of demand took place in 
the post-war period. Incomes increased and tastes continued to change 
partly as a result of the accelerating drift towards the urban centres. 
The demand for consumption goods and services changed significantly: 
the demand for health, welfare and education services increased in 
importance and so did the demand for consumer durables, e.g. automobiles 
and electrical appliances. 
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Changes in demand were also generated by changes in technology. New 
products, e.g. television, were created and these in turn created new 
demands. Improvements in production and management caused reductions 
an relotaverprices or specific goods,’ e.g., air transport, and: these led 
to large increases in demand. Industries became more capital intensive 
and hence the manufacturing sector gained due to the increase in the 
demand for fixed capital. 


fad 2 2 Changes) inwProductivity 


Technological change may occur through the discovery and development 
of a new process of production or product, or through the adoption of 
previously uneconomical techniques, or through increased rationalization 
and reorganization, and so on. In every case, technological change 
depends on the growth and application of scientific and technical know- 
ledge and hence on the quality and quantity of research effort. Research 
and development depend in turn on the presence of manpower competent 
to develop, apply and control the use of capital resources and technology 
in the production process. 


Changes in technology often mean that a given level of output can be 
produced with less manpower and hence that the labour input per unit 
of output falls. Labour productivity grew rapidly in the post-war 
period, and in the primary industries the increases were particularly 
striking. In the period 1946-66, output per man grew by 5.6% per annum 
in agriculture and by 3.8% per annum in commercial non-agricultural 
goods-producing industries; in commercial service-producing industries, 
the rate of growth was a modest 1.1% per annum. 

v 

Substantial rationalization and reorganization have taken place in 
the agricultural sector. The number of farms has been reduced and the 
resulting increase in farm size has paved the way for gains in output 
per man through both increased mechanization and improved management. 
Specialized production has also increased and this has led to improve- 
ments and economies in the processing and marketing of farm products. 


Significant changes have also occurred in the structure of the 
forestry industry. Mechanization has been taking place at a rapid rate: 
the power saw has reduced human effort and tractors and rubber-tired 
skidders have been replacing the horse (7). In addition, transportation 
methods have improved and management efficiency has increased. 
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Output in the fishing industry depends to a great extent on the 
vagaries of nature. Productivity changes therefore tend to show no 
marked trend even though there have been increases in efficiency. 
Offshore fishing has become fairly capital intensive and small-scale 
inefficient producers are apparently being replaced by larger more 
efficient ones (4). 


The mining industry has also become highly capital-intensive because 
of the growing importance of petroleum and natural gas, and output per 
man has increased sharply. Productivity gains have been so large that 
employment actually fell in the period 1957-63 even though output 
continued to increase. The industry has however become more diversi- 
fied and exploration and development have increased so that employment 
has now returned to the level of the mid-fifties. 


Despite these improvements in labour productivity, there appears to 
be a large and persistent gap between the levels in the United States 
and Canada. Various studies have shown that the gap is much wider for 
the manufacturing sector than for the economy as a whole, and most of 
it appears to arise because of differences in scale and specialization. 


One recent study (27, page 165) suggests that short production runs 
and high product diversification in Canadian manufacturing have helped 
to keep costs and prices high and productivity low. Tariffs have 
contributed to this inefficiency because of the limitation on the) size 
of markets for Canadian manufacturing goods and because of the limited 
effectiveness of competition on the domestic market. Recent agreements 
under the General Agreement on Tariffs and Trade to substantially reduce 
the level of tariffs’ on industrial productswill, ‘therefore offer mppore 
tunities for greater efficiency in scale and specialization and hence 
for gains in labour productivity. 


IV. Occupational Structure of the Labour Force 


Changes in the technological structure of industries and in the 
industrial structure of employment have generated large changes in the 
occupational structure of the labour force (39, page 84). 


Between 1941 and 1961, the proportion of the labour force in the 
primary occupations decreased substantially (Figure 3.2). The most 
striking decline was for farmers and farm workers and their relative 
importance fell from 25% in 1941 to 10% in 1961. The decline for loggers, 
fishermen, miners and labourers was much less substantial; in 1941 they 
comprised 11% of the labour force, while in 1961 these occupations formed 
8% of the total. 


PLGURE 332 


DISTRIBUTION OF THE LABOUR FORCE BY OCCUPATION 
DIVISION FOR CANADA: 1941, 1951 AND 1961 
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The share of the labour force in clerical occupations showed the 
largest increase over the twenty-year period. The percentage share 
of this occupation increased from 7.5% in 1941 to a little over 13% 
in 1961. This is closely associated with the rapid increase in fe- 
male participation rates and the increasing incidence of part-time 
employment. 


The increases in managerial, professional and technical, and sales 
occupations were also substantial: these reflect both the changing 
technological requirements of industries and the increasing impor- 
tance of the service-producing industries. The managers comprised 
over 5% of the labour force in 1941 but in 1961 they formed nearly 8%; 
the professional and technical occupations increased from nearly 7% 
to just under 10% of the labour force; and the salesmen increased 
their strength from 5% in 1941 to over 6% in 1961. The transport and 
communication workers also increased their strength from 5% in 1941 to 

% in 1961, while the craftsmen increased from 22% of the labour force 
in 1941 to 24% in 1961. In the service and recreation occupations, 

the growth was minimal, and they remained around 10% of the labour force 
during this period, 


V. The Importance of Factor Inputs 


One of the most significant features of Canadian economic growth in 
the post-war period is the importance of the growth of inputs of capital 
and labour. According to estimates made by the Economic Council of 
Canada (28, page 20), the growth in factor inputs accounted for slightly 
more than 71% of the growth in real national income in the period 
1950-62: the growth in capital represented a littleless*thay half. 
this contribution. An adequate supply of both capital and labour has 
therefore been a crucial factor in Canadian economic growth. 


Historically, foreign funds have played a vital part in providing 
the investment necessary for continued economic growth in Canada. In 
the post-war period, United States' investments in Canada became 
particularly important mainly because of the rise in direct investments 
in companies controlled from the United States (22, pages 1,086-1,087). 
This is especially true for firms in the manufacturing and mining 
sectors; however, resident Canadian capital has been more important in 


such sectors as agriculture, trade, utilities and in housing and social 
Capital developments. 


On the manpower side, the labour force has increased partly because 
of high levels of immigration. In the 1961 census, 1.5 million persons 
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stated that they had arrived in Canada in the period 1941-61: this 
represented about 75% of the total population. However, there have 
been wide fluctuations in the annual arrivals of immigrants. 


Changing social attitudes, especially to working married women, 
have caused recent rapid increases in participation rates for females, 
and hence have contributed to the growth in the labour force. Partici- 
pation rates for all females grew by only 0.8% in the period 1946-56 
but by 32.8% in the period 1956-66 (12). This enormous increase in 
female participation in the labour force has both sustained and been 
sustained by the rapid growth in the service-producing industries. 
Part-time work increased in these industries and hence average hours 
worked fell substantially: thus output per man increased only slowly. 
Male participation rates have, in contrast, showed a decrease over the 
period. This was due_in part to the decline in the age of retirement 
and to rising school enrolment in the younger age groups. 


Recent analyses and evidence have suggested that the quality of the 
labour force may be an important determinant of economic growth (9). 
As a result, several attempts have been made to separate out the contri- 
bution that formal education has made to past growth. For Canada it 
has been estimated that the improved education of the labour force 
accounted for 11.4% of the growth in real national income in the period 
£929-57 515. 4page 20)5. for the United States, the contribution over the 
Same period was estimated to’ be 23% (9, page 73). In contrast, the 
contribution of education has been estimated to be 5% for Canada and 
15% for the United States for the period 1950-62 (27, page 12). Thus 
the differential between the two countries appears to have widened in 
the past 50 years or so. 


several factors are responsible for these differences. During the 
period 1910-1960, average years of education per person in the male 
labour force in the United States rose at an annual average rate of 
between 9% and 10%; but for Canada, the rate of increase was only 5% to 
6% (30, page 86). Similarly, about 11% of the United States' male 
labour force, but only 53% of the Canadian labour force, had university 
degrees in 1960-61; and of the age-group 25-34, 45% in the United States 
and 24% in Canada (30, page 86) had secondary school education or more 
in the same period. 


Canadian per capita expenditure on education was about the same in 
money terms in 1945 as in 1926. This meant, because of the rise in 
prices, that real per capita expenditure on education had fallen consid- 
erably by the end of the last war. As a percentage of Gross National 
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Product, expenditures on formal education fell from 2.09% im 1926-7t0 
1.6% in 1946 (30, page 50). However this has increased substantially 
in the post-war period: in 1950 the proportion was still only 2.6% 
but this had increased to 6.5% in 1966 (30, page 52). 


The full effects of this striking increase in investment in education 
will obviously be reflected in the educational structure of the labour 
force after a number of years. Improvements have, however, already 
appeared: in the decade to 1961, average (median) years of school rose 
by almost one year from 8.5 to 9.4 (43, page 37). Similarly the 
proportion of the labour force with at least a secondary school edu- 
cation increased from 10.3% in 1951 to 16.3% in 19612 “at the same’ Came, 
the proportion with only an elementary school education fell from 49.3% 
to 40.5% (435, Table 13)% 


These changes in the educational structure of the labour force reflect 
both an upgrading of the educational levels within the various occupa- 
tions and a change in the occupational structure towards more highly 
qualified manpower. It has been estimated that two-fifths of the 
1951-61 increase in the median years of schooling for males and one- 
third for females can be attributed to the changes in the occupational 
composition (43, pages 37-38). 


The educational structure of the various occupation divisions are 
illustrated diagramatically for 1961 in Figure 3.3. In the white 
collar occupations the labour force was made up mainly of persons with 
at least high school education; for the professional and technical 
division, almost two-thirds of the labour force had at least secondary 
school. education... In. contrast,..in the blue collar :accupa: some ssa. 
labour force had no more than an elementary school education. 


VI. Regional Economic Growth 


Reliable measures of output by region are not currently available so 
that some other means of measuring regional economic performance has to 
be used. The best available alternative is the level of personal income, 
which excludes undistributed corporation profits and includes transfer 
payments and hence differs from Gross Domestic Product; rates of growth 
of personal income can therefore provide only a very rough indication 
of regional economic growth. 


Comparisons may be made in terms of either total personal income or 
personal income per capita (Table 3.2). Over the post-war period, the 
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TABLE 3.2 


GROWTH OF PROVINCIAL PERSONAL INCOME AND POPULATION 


Percentage rates of growth 


Personal Income Total Personal p lati 
per Capita Income os tach i 


Ontario 4.6 7 ae 2.8 
| British Columbia 4.4 Da et 
; Alberta 4a 7.0 3.4 
i Saskatchewan 4.9 5.0 0.7 
Manitoba 4.3 6.0 1.6 
“Quebec 4.9 tuo 200 
| Nova Scotia 4.2 BD ba38 

New Brunswick re | 5 ee! 

Prince Edward 

Island 54 6.3 0.8 

Newfoundland 5a 7 a 2.4 


Note: Provinces are ranked in order of average personal income per capita 
for 1962-64; the growth rate was calculated using averages for 
1946-48 and 1962-64 for all provinces except Newfoundland, (1949-51 
and 1962-64). 


Source: Economic Council of Canada, Second Annual Review, page 108. 
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growth in total personal income was highest in Ontario, British Columbia, 
Alberta and Newfoundland; but because of differential rates of population 
growth, Saskatchewan, Quebec, Prince Edward Island and Newfoundland 
showed the highest growth in per capita terms. 


Levels of personal income per capita have also differed substantially 
for the various regions. In 1962-64, personal income per capita aver- 
aged $2,025 for Ontario and $1,966 for British Columbia, for the other 
provinces, it ranged from $1,750 for Alberta to $1,009 for Newfoundland 
(25, page 101). These disparities in regional income per capita appear 
to have remained fairly constant for the past 40 years or so, and will 
thus have contributed significantly to regional differences in both 
the level and composition of final demand. 


Regional disparities have been the subject of much recent discussion, 
and several attempts have been made to determine the reasons for such 
disparities. It has been suggested that differences in both the quality 
and quantity of human resources, in natural resources, in capital 
intensity, and so on, explain part of these disparities (25, pages 98- 
141); but it appears that even after consideration of measurable factors, 
there remains a substantial residual which can only be explained by 
the differences in the efficiency with which resources are used and 
combined (28, page 142). 


VII. Some Important Regional Differences 


In 1960-64, the ratio of employed persons to total population varied 
from a low of 27% in the Atlantic region to a high of 37% in Ontario 
(25, page 114). Part of the regional differences are attributable to 
differences in the age structures of the populations; for example, the 
ratio of the working-age (i.e. 15-64) population to total population 
was lowest in the Atlantic region and highest in Ontario. 


Similarly, participation rates (the proportion of the population, 
aged 14 and over, in the labour force) have varied substantially from 
one region to the other. For 1960-64 participation rates were lowest 
in the Atlantic region and highest in Ontario. In the Atlantic region, 
the rates for males and females were 73% and 24% respectively; for 
Ontario, they were 82% and 33% respectively (25, page 11). The reasons 
for the differences in participation rates are complex, but it seems 
clear that they reflect to some degree the availability of employment 
opportunities: over the post-war period as a whole the unemployment 
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rate averaged 7.6% in the Atlantic region, but only 3.2% in Ontario 
(25, page 116). 


Interregional differences in the educational levels of the labour 
force have also been large, and the Atlantic provinces once again show 
a disadvantage when compared with other provinces. For example, in 
1961, 4.7% of the Ontario labour force had a university degree; in the 
Atlantic provinces, the corresponding figure varied from 1.7% in New- 
foundland to 3.7% in Nova Scotia (25, page 118). Similarly, in 1961, 
expenditures per school child in the Atlantic provinces varied from 
$141 in Newfoundland to $209 in Nova Scotia; in Ontario it was $335 
[omen ge 7 1), 


Differences in capital stock and its utilization have probably been 
as striking as differences in labour stock and its utilization, but data 
on regional capital stock are not currently available. However, approxi- 
mate indicators do suggest large differences: for example, for the 
period 1951-64 new investment per capita varied substantially between 
regions. For all investment, it was 2} times greater in Alberta, the 
highest province, than in Nova Scotia, the lowest province; for 
business investment alone, the ratio was 3 to 1 (25, page 121). 


The structure of economic activity within a province has also varied 
from one region to the other. All regions appear to have contributed 
to the changing industrial structure noted for the Canadian economy as 
a whole: employment in the primary industries has become relatively 
less important while that in service-producing industries has increased 
rapidly. A recent study has further suggested that relative employment 
in slow-growth and fast-growth industries differs significantly from 
ene” region to the other (6, page 72). For example, in 1961 the propor- 
tion of the labour force in manufacturing industries in slow-growth 
(based on growth in 1959-65) industries was 80.9% in Newfoundland but 
only 26.2% in Ontario; in fast-growth industries, the figures were 12.2% 
and 35.2% respectively (6, page 73). 


It is clear from Table 3.3 that the primary industries provide a 
very substantial part of employment in both the Atlantic and Prairie 
provinces. Agricultural employment is particularly large in both 
economies, though fishing and trapping is also important in the Atlantic 
region. In Alberta, mining employment is quite low despite the high 
dependence of the economy on petroleum and natural gas mining: this 
reflects the high capital intensity of these industries. 
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EMPLOYMENT DISTRIBUTION FOR PROVINCES BY INDUSTRY, 1961 


Agri- 
culture 


on 


MONDNANN W 


N 


Total 


(a) 


Primary 


<o) 


NOWOUWNAO 


Manufac- 
turing 


Ke) 


WAIANDNDAO UCONN C 


Total 
Secondary 


OAkON Oe GS 2 ts 


oO > 


Services 


BRRUWUONDN 0O 


oo 


Percentages 


All 
Industries 


(eo) ap las) toa ey ey ea te =) 


(ey 
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Oil Wells 


Manufacturing, Construction 
All other industries. 


Source: Economic Council of Canada, Second Annual Review, page 124. 


TABLE 3.4 


DISTRIBUTION OF LABOUR FORCE BY OCCUPATION DIVISION FOR REGIONS, 1961 


Percentages 
British 
Division Prairie Columbia 
Managerial 8.0 dead B90 8.0 LU, 1 
Professional §& 

Technical 9.4 L083 10a) Oo 10.0 
Clerical 10<2 1 2aaks B72 Like 13... 0 
Sales 6.4 6.20 6.8 6.1 ae 
Service & 

Recreation Hl 2Q 10.4 10.9 104 1 ORS 
Transportation & 

Communication 74 45 58 525 Gis, 
Farmers 6.8 £26 1 25 30) ts ite! 
Loggers Dac P58 Ono 0.4 ge 
Fishermen 4.0 O52 Osd O63 0.9 
Miners 20 Oes ea | 0.9 0.9 
Craftsmen 2 ye Bh we 2549 16.6 2559 
Labourers 2 578 yd 4.4 5.8 
Occupations Not 

Stated 2e6 Zuo piper: 2.4 Ce 
All Occupations | 100.0 100.0 100.0 100.0 100.0 


Source: Based on census data for 1961. 
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The figures in Table 3.3 tend to understate the importance of the 
primary industries since firms which are engaged in the processing of 
the primary products are classified in the manufacturing sector. Thus, 
in the Atlantic provinces a substantial proportion of employment in the 
manufacturing sector is provided by the fish processing and canning 
and wood products and paper industries. Similarly, part of the labour 
force in the manufacturing sector in the Prairie provinces is employed 
in the production of by-products from the mining sector. In British 
Columbia, wood products and paper industries provide a large part of 
employment in the manufacturing sector. 


The different structures of industrial employment in the regions 
obviously generate different occupational distributions for the labour 
force in each region; these are given in Table 3.4 for 1961 for the 
occupation divisions. Here we note the relatively greater importance 
of the primary occupations in the Atlantic and Prairie regions: this 
is clearly associated with the importance of the primary industries. 
In the Prairie region, craftsmen, production process and related workers 
form a much lower proportion than that in other regions because of the 
relatively lower importance of the secondary industries. It is also 
interesting to note that the variation between regions is relatively 
smaller for white collar occupations than for blue collar occupations: 
this reflects the similarity in the relative importance’ GE sservice- 
producing industries in all regions. 


VIII. Summary and Conclusions 


This brief investigation of Canadian economic growth has broadly 
indicated how both demand and supply factors have been important in 
explaining past growth. On the demand side, changes in both the level 
and structure of output have been generated by changes in the level 
and composition of final demand. The pattern of personal consumption, 
which forms the largest component of final demand, has been changing 
in response to changing incomes and tastes; demand for exports has also 
been changing and the demand for manufactured goods has become relative- 
ly more important than in the past. Investment demand has become 
stronger partly as a result of increased mechanization, especially in 


the primary industries, but also partly in response to more intense 
replacement cycles. 


On the supply side, both the quality and quantity of the basic 
factors of production have been important determinants of growth. 
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Because of fundamental shifts in the pattern of consumption and techno- 
logical developments, the relative importance of natural resources has 
declined somewhat though more so for some regions than for others. 
Capital input has clearly been important, but because of the availability 
of foreign funds, its supply has not had a limiting effect on growth. 

In contrast, the quality of the labour force has apparently limited the 
potential of the Canadian economy, and differences in educational 
attainments have contributed to regional disparities. 


In making our projections to 1975, we are basically interested in 
medium-term developments and hence tend to ignore short-term and 
cyclical changes. It seems fairly reasonable to assume that past trends 
in final demand, and hence output, will continue. However, both the 
composition and level of final demand may be significantly altered by 
changes in demand in world markets, or by government policy. The 
Economic Council of Canada has made it clear that maintenance of the 
desired goals of low unemployment, a sound international position, and 
reasonable price stability requires improving use of both fiscal and 
monetary policy and better planning of government expenditures (24, 
pages 185-205). Similarly, efforts by the various governments to 
reduce regional disparities may appreciably alter the regional structure 
of demand and output. 


Projections of labour productivity are even more difficult to make: 
increases in efficiency, technological developments, and improvements 
in the quality of the labour force are all necessary for the maintenance 
of high productivity growth. Kendrick's detailed study of growth of 
labour productivity are significantly different for different time 
periods: the differences are particularly striking for productivity in 
individual industry sectors. 


In making projections of regional employment by industry, the range 
of alternative possibilities increases partly because of the generally 
smaller base and hence the relatively greater effects of changes in 
demand or government policy. This is particularly true for employment 
in the primary industries: in the Atlantic provinces because of the 
high dependence of the fishing industry on export markets; in Quebec 
and Ontario because of mechanization in forestry and new discoveries 
and developments in mining; in the Prairies because of the importance 
of world demand for wheat and because of United States' oil quotas and 
the uncertainty of the oil deposits on the Alaskan North Slope; in 
British Columbia because of the sensitivity of the important forestry 
industry to changes in construction activity. 
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It seems fairly clear that projections of employment by industry and 
region are subject to a high degree of uncertainty because of the rapid- 
ly changing structure of the Canadian economy, because of large regional 
disparities and because of spatial differences in new developments and 
discoveries. For this reason we decided to make two alternative projec- 
tions for employment in each industry and region which appear to be 
reasonable in the light of both past growth and expected future develop- 
ments. In this way we hope to indicate to some extent at least that 
in the medium-term there are alternative courses of developments which 
need*¢0 be fully idéentitiéd in projections studies. 


CHAPTER 4 


MAKING THE MANPOWER REQUIREMENTS PROJECTIONS 


Po} lametations<of the’ Data 
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To reiterate, our projections of occupational requirements have been 


obtained by projecting (a) occupational employment as a proportion of 
total employment, (b) total employment per unit of output and (c) the 
level of output, of each industry. The last two steps were collapsed 
into one for making regional projections since estimates of output by 
industry and region are not currently available. Projections of the 
occupational structure of each industry were obtained at the national 
level using the occupation-industry data from the censuses of 1941, 
1951 and 1961; regional projections were then derived by applying the 
national projections to the regional occupational structure of each 
industry in 1961. 


Detailed occupation by industry statistics are available only in 
census years but these are not comparable from one year to the next 
because of changes in both the occupational and industrial classifica- 
tions uséd. “Our first task was therefore ‘to convert existing census 
data to a common classification basis: the data were re-classified to 
the occupation and industrial classifications used in the 1961 census. 
The three-step projection procedure outlined above was chosen in an 
attempt to reduce the effects of these biases though it is important 
to note that clearly some error still exists. 


It is also important to note that the converted census data for 
1941, 1951 and 1961 represent three different points in the Canadian 
cycle and have different degrees of labour market disequilibria in 
each occupation, industry and region. The trends are therefore parti- 
cularty"drtitreult: toudentitfy . 
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Changes in the industrial classification have also introduced non- 
comparability in the historical estimates of output and employment by 
industry. However, indices of real domestic product have recently 
been published on the basis of the 1960 Standard Industrial Classifi- 
cation and these are available for a long period of time (18). In con- 
trast, estimates of employment by industry are only available on the 
basis of the 1960 Standard Industrial Classification for the period 
since 1961. 


For Canada, gross domestic product by industry of origin is expressed 
at factor cost and since this excludes indirect taxes less subsidies, 
each industry is therefore placed on a comparable valuation basis. Real 
domestic product is obtained by subtracting intermediate inputs from 
gross output, both valued in constant dollars. Indices are then derived 
for aggregate industry groups using a base-weighted Laspeyres quantity 
index. 


The indices of real domestic product suffer from conceptual and 
measurement problems, and there are many gaps and inconsistencies in 
the data used in their construction (17, pages 57-64). Their usefulness 
in economic analysis is therefore somewhat limited, and this is partic- 
ularly important for productivity analyses. One of the more important 
limitations concerns the indices for public administration and other 
non-commercial service-producing industries. Here output cannot be 
measured in the usual terms of product market value and a simple 
measure of labour input valued at base period wage rates is used instead: 
there is therefore an implicit assumption that the productivity ratio is 
unity. A detailed discussion of the concepts and methods used in the 
calculation of the indices can be found in a recent publication by the 
Dominion Bureau of Statistics (17). 


Estimates of employment by industry are currently available from two 
main sources, the Labour Force Survey (12) and the Employment Survey 
(16). The Labour Force Survey is a household survey which covers 
roughly 1% of the total population. The Employment Survey is a survey 
of establishments and is therefore more suitable for industry analyses; 
it covers all establishments with 15 or more employees, and about 10% 
of known establishments with less than 15 employees. Its coverage thus 
varies widely for different industries: it is virtually complete for 
industries with mainly large establishments, for example in railway 
transport, but relatively low in others, for example in truck transport. 
Moreover, the Employment Survey includes only paid workers and excludes 
employees in agriculture, fishing and trapping and some non-commercial 
service-producing industries. 
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The Labour Force Survey and Employment Survey differ in other impor- 
tant respects (20, pages 11-13), for example in the treatment of 
employees absent from work without pay, and we therefore expect that 
there will be some difference between the two series. Estimates of 
paid workers in the total commercial economy, excluding agriculture and 
fishing and trapping, have recently been compared on a monthly basis 
for the period 1961-68; this indicates that the Labour Force Survey 
estimates are higher than the Employment Survey estimates. A previous 
comparison using annual averages for the period 1947-63 showed not only 
the same pattern from about 1953, but also that the difference tended 
to increase over time (19, pages 38-46). Various attempts have been 
made to reconcile the differences between the two series, but there 
still remains "a gap of 177,000 (which may well be explained by)..... 
the difference in the survey periods, the factors not yet quantified or, 
indeed, factors not recognized including the different techniques used 
to compile the two series" (20, page 16). However until further research 
has been completed, we must recognize that the errors in both series may 
be substantial. 


The estimates of total employment by industry used in this study are 
based mainly on estimates from the Employment Survey. Estimates from 
the Labour Force Survey have however been used to fill in the gaps in 
the Employment Survey: in providing estimates of other-than-paid 
workers in all industries, and of total employment in agriculture, 
fishing and trapping, and public administration. 


Our choice of employment estimates will clearly have an important 
effect on our total employment projections and hence on our projections 
of occupational requirements. Thus if we had used a different employ- 
ment series we would have obtained different, probably very different, 
projections. This point cannot be over-emphasized and it means that 
the projected numbers of persons required in each occupation can pro- 
vide no more than a rough indication of manpower requirements. 


The employment estimates obtained as outlined above were available 
on the basis of the 1960 Standard Industrial Classification for the 
period since 1961. This gave only seven annual observations which we 
felt was rather too short a series for making projections over the 
eight-year period to 1975. The problem of the comparability of the 
data over time is further complicated by the fact that before 1961 the 
Employment Survey covered only establishments employing 15 or more per- 
sons so that the coverage was substantially worse at that time (14). 
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Employment estimates by industry from the Employment Survey on a 
monthly basis for the period 1961-64 have been graphically compared for 
(a) establishments employing 15 or more persons, classified on the basis 
of the 1948 Standard Industrial Classification and (b) all establish- 
ments, classified on the basis of the 1960 Standard Industrial Classifi- 
cation (15, pages 11-13). The differences between the two series appear 
to be mainly due to seasonal factors; the all-establishments series 
fluctuates more than the larger-establishments series. The trends 
over time appear to be roughly the same and this suggests that approxi- 
mate estimates of employment by industry may be obtained on the basis 
of the 1960 Standard Industrial Classification by using the trends 
in the comparable industries in the 1948 Standard Industrial Classifi- 
cation. We emphasize that this rough and ready procedure is not really 
suitable for all purposes and in making our projections, especially 
those of productivity, we have tended to give more weight to the obser- 
vations: for the period «1961-67 : 


We have tried in the previous few pages to illustrate some of the 
important errors which exist in the basic data with which we have had to 
work. Errors exist in both the estimates of output and employment: as 
we have mentioned before, we feel that they are large enough to invali- 
date the use of regression analysis. The projections we have arrived 
at are therefore subject to ‘a greatpdealvof, error, and they wildeprae 
bably need to be revised substantially when better data become available. 
This must constantly be borne in mind in the discussion and assessment 
of thevresults presented irene. 


II. ° EmplLoymenteProjections 


We have made our projections for 1975 on the assumption that the 
economy will be operating close to its potential in that year. In other 
words, we assume that the demand conditions will be such that the econo- 
my can, and will, make full and efficient use of its available economic 
resources. In making our projections we have therefore tended to give 
more weight to the observations for 1956 and 1966 since in those years 
the economy appeared to be operating near its existing potential: (24, 
page 49; 28, page 182), the unemployment rates were 3.4% and 3.6% in 
1956 and 1966 respectively but these are slightly higher than the poten- 
tial unemployment rate of 3% estimated by the Economic Council of Canada 
(24, page 38). 
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Most of the analysis is presented in index form (1966 = 100): rates 
of growth for the period 1966-75 were thus easily calculated and these 
roughly represent our assumptions about the potential growth of the 
economy. These have been compared, where possible, with observed rates 
of growth for the period 1956-66. 


For Canada, projections of employment by industry were derived using 
projections of output and labour productivity. We first measured the 
latter in terms of output per man-hour and this meant that we also had 
to make projections of average hours worked by industry. The use of 
output per man as a measure of productivity to by-pass this difficult 
problem did not yield appreciably different results. 


The output-productivity approach could not be used for all industries 
Since output per man-hour and output per man have little real meaning in 
some industries: in public administration because of the implicit assum- 
ption of unit productivity in estimating output, and in agriculture and 
fishing and trapping because of effects of weather and other vagaries of 
nature. In these industries, employment was projected by the simple 
extrapolation of past trends. 


The initial projections of output, labour productivity and employ- 
ment by industry were circulated for criticism and comment to know- 
ledgeable and interested persons in universities, industry and federal 
and provincial government departments. Most of the recipients did, in 
fact, scrutinize the projections and their comments were generally 
favourable. We did however receive a few important criticisms and 
suggestions and we modified our initial projections to take account of 
them. 


At the regional level, initial projections of employment by industry 
were obtained by direct extrapolation of past trends. This was not 
completely satisfactory because of large irregular fluctuations in some 
of the employment series. These projections were therefore subject to 
much more careful scrutiny than the national projections and several 
people in each region were interviewed to provide more varied insight 
into future economic developments. The initial regional projections 
were then modified to take account of the views expressed. 


In the last stage of the analysis, the employment projections for 
Canada were compared with the sum of the regional projections. In 
most cases the differences were small and the sum of the regional pro- 
jections gave a projection for Canada which was consistent with both 
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past trends and expected developments over the next few years. However, 
in some industries, notably agriculture, the two projections were appre- 
ciably different, and some further discussion was undertaken before we 
arrived at our final projections. 


The following diagram may help to illustrate more clearly the various 
steps taken in arriving at our final projections. At each stage of the 
analysis the projections were assessed and modified to take account of 
opinions about expected developments. However, we felt that the presen- 
tation in this report would have been unnecessarily complicated if we 
had included all of our various projections and we have limited the 
presentation to our final projections. We have also used the modified 
output projections with the final employment projections to derive the 
implied assumptions about productivity changes: these do not, in fact, 
differ markedly from the modified productivity projections. 


Out put + Productivity = National Employment Regional Employment 
(initial) (initial) (initial) (initial) 


Regional Employment 


(modified) 
Out put + Productivity = National Employment ¢ National Employment 
(modified) (modified) (modified) ? (regional sum) 


Regional and National 
Employment 
(final) 


It may be interesting, however, for the reader to have some indication 
of the extent of the total modifications made; for this reason, the initial 
and final employment projections for Canada are compared in Table 4.1. 


As was noted in the preceding chapter in our brief description of the 
Canadian economy, the high sensitivity of regional employment by industry 


a 
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TABLE 4.1 


PROJECTED EMPLOYMENT BY INDUSTRY, CANADA, 1975 


Final 
Initial Projections 
Projections 


Agriculture 

Forestry 

Fishing and Trapping 
Mining, Quarrying, Oilwells 
Manufacturing 


Construction 

Transportation, Storage and 
Communication 

Public Utilities 

Trade 

Finance, Insurance, Real Estate 

Service 

Public Administration 


All Industries 8,847.0 8,926.0 8,914.4 


(a) Only one projection was made for public administration because of the 
difficulty in specifying a reasonable alternative. 
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to the changing structure of the economy prompted us to prepare two 
alternative projections of employment for each industry and region. 
This meant that we could derive 2° (i.e. 32) possible alternative pro- 
jections for employment in each industry for Canada. The two alterna- 
tives shown were obtained by combining: (a) the higher and lower 
projections in each industry and region to give respectively a higher 
and lower projection in each industry for Canada; (b) for Canada, the 
higher projection in each of the goods-producing industries with the 
lower projection in each of the service-producing industries, and vice- 
Versa. 


It is clear that this procedure is fairly arbitrary and several 
equally logical ways of combining the projections may be suggested. 
Our method is however fairly simple and it does seem to provide nation- 
al projections which indicate reasonable alternative courses of develop- 
ment and which also reflect some of the uncertainty about the effects 
of future economic developments... In addition, the proyection Of Cora 
employment is, in both cases, reasonably consistent with the projec- 
tions. of the labour force in 1975. made by the Economic _Councii er 
Canada (35). The population projections used by the Council in arriving 
at labour force projections have recently been revised upwards by the 
Dominion Bureau of Statistics on the basis of the population census of 
1966 (31). When these changes are taken into account, the projected 
growth of employment (labour force less 3%, the Council's target unem- 
ployment rate) is 30.2% for 1966-75. The corresponding figures from 
our projections are 27.9%, 29.1%, and 28.9% for the, initial projecedouc, 
and. alternatives. J.and 2 of the final projections, respectively. » Note 
that comparison is only approximate and cannot be made in terms of 
absolute numbers since the Council's projections are based on data from 
the Labour Force Survey only and hence the data are quite different 
from ours. The differences are, however, of roughly the same magnitude 
as the differences in the two sets of estimates for 1967. 


III. National Employment Projections 


Indices of real domestic product (1966 = 100) have been plotted on 
a logarithmic scale in Figure 4.1 for the period 1953-67; data for 
finance (for simplicity, industries will be referred to in abbreviated 
form) and public administration were available only for the period 
1961-67. Our projections for 1975 have also been included in the graphs. 
In several cases, there are fairly marked trends during the observation 
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period and it seemed reasonable to assume a continuation of past trends. 
In agriculture and fishing, however, output fluctuates widely because 

of the effects of weather and other vagaries of nature, and our projec- 
tions here may not be very reliable. However, the Economic Council of 
Canada has projected an annual rate of growth of 0.9% per annum in 
agricultural output over the period 1963-70 (27, page 86): over the 
same period our projections imply a growth rate of 0.8% and thus compare 
well with the Economic Council of Canada's projections. 


in the output series*tor the other industries the fluctuations in 
growth rates during the period often represent special circumstances. 
In mining, the rapid growth before 1957 reflects to some degree the 
effects of low values of output in the early fifties. In manufacturing, 
much of the recent increase in output has been due to the increasing 
utilization of the substantial over-capacity that existed in the early 
sixties (28, page 184). The variations in construction activity are 
mainly due to the complex pattern of adjustment to business cycle fluc- 
tuations. 


Our projection of total Gross Domestic Product has been compared 
(in constant 1961 dollars) with a projection of Gross National Product 
made by the Economic Council of Canada (27, page 86). The Council's 
projected growth rate for the period 1965-75 is 4.9% per annum and this 
compares with our rate of 4.8% per annum for the same period. The com- 
parison is approximate: since Gross Domestic Product and Gross National 
Product differ, for example Im that the former excludes ‘terest and 
dividends, etc. accruing to Canadian owners of foreign assets, the rates 
wali tend toyditfer slightly. 


In Figure 4.2 we have plotted indices of output per man for ten of 
the twelve industries. As we noted earlier, the projections for 1975 
have been derived using our final employment and output projections. 
We therefore show two alternatives which correspond to the alternative 
employment projections. 


It should be noted here that we might equally well have used one 
productivity projection and two output projections. However, it appears 
that continuation of the recent high rates of productivity growth is 
less likely than maintenance of high rates of growth of output so that 
two productivity projections seemed more sensible. 


The range in the projections is relatively large for the primary 
industries thus reflecting the existing uncertainty about development 
in those industries. In agriculture, the maintenance of high produc- 


70 


Note: 


FIGURE 


INDICES OF REAL DOMESTIC 


L75-4 Agriculture Manufacturing 


Ves Fore sLry Construction 


50 


200 
175 | Fishing and Trapping Transportation 
150 


1e25 


100 -o--” 


Cd 


75 


50 


G.0) 2%). SPR RAS Vee 
1So55 1960 1965 19570) LOS 1955 1960 1965 197-0 1 S75: 


1966 = 100 
Indices plotted on logarithmic scale. 


4.1 


PRODUCT BY INDUSTRY 


Public Utilities 


IMS) Sas 


? 


? 


i370 


Service 


Finance 


Public Administration 


ee 
Zs 
oo” 


eee 


OWES) LeOKSTS 1960 1E96S 1970 LSS 


Dk 


#2 


FIGURE 


INDICES OF REAL DOMESTIC 


Agriculture Manufacturing 


Forestry Construction 


PS eos) 1960 1365 ES 7/0 Lao i725 29255 Ue) i965 77 


200 


175 Transportation 
150 


W723) 


100 


TEAS: 


1960 P9365" 1970 ESS 


Alternative 1: 


Alternative 2: 


Note: 1966 = 100 


Indices plotted on logarithmic scale. 


4.2 


PRODUCT PER MAN 


Public Utilities 


W951) 1960 1965 


200 
eo 
150 
125 


100 


TS 


LES) AAG) 


Trade 


TOMS 25 


1998725) 


1960 


Service 


Finance 


TS aYRS) 


139 '6"5 


1960 


19'7 0 


1593625 


d OR7AS 


139) 700 


19:75 


73 


74 


tivity growth seems to depend on the rationalisation and reorganisation 
of farms and on the continuation of the population drift to the urban 
centres. In forestry, gains in productivity have been taking place as 

a result of mechanisation and large declines in both hours worked and 
employment; at the same time the period of operations has been length- 
ened. It thus appears that productivity gains have been associated with 
a number of special factors which may not continue in the future. 
Diversification of mining operations and new discoveries and operations 
in the more labour-intensive sectors may lead to a slackening of the 
rate of productivity growth for the industry as a whole. 


In other industries, there is also uncertainty about technological 
developments and their effect on productivity. For example, the 
increasing use of pre-fabricated materials may shift employment to the 
manufacturing sector, thus increasing productivity in construction. 
Similarly, the widespread use of containers in freight transport may 
well lead to significant changes in productivity in the transportation 
sector. 


Indices of employment have been plotted in Figure 4.3 for each indus- 
try and we have again included our alternative projections for 1975. 
Both alternatives appear to fit in reasonably well with past trends, 
though the effect of the uncertainty in the primary industries, and 
especially in fishing, is once again noticeable. It should be noted 
however that although the relative differences in the two alternatives 
are smaller for the secondary and tertiary industries, these often 
represent a larger number of people. Thus the absolute difference in 
fishing and trapping is only 8 thousand, but in manufacturing it is 110 
thousand. 


In all the primary industries, except mining, employment is projected 
to decrease over the period to 1975, partly ds. a result o> epee 
creases in productivity associated with mechanisation and rationalisation. 
In mining, it appears that employment will increase because of new dev- 
elopments especially in Ontario and the Prairies. 


For agriculture, the Economic Council of Canada has projected a rate 
of growth of -3.1% per annum in the period 1963-70 (27, page 86); our 
projections to 1975 imply rates of growth of -3.1% per annum and -3.9% 
per annum in the same period. Perkins has also made a projection of 
-2.3% per annum in the period 1966-76 (45): our growth rates of -2.7% 
per annum and -4.3% per annum for the period 1966-75 are therefore 
somewhat lower. However, our discussions in the region led us to 
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believe that, especially in the Prairie region, the high rate of decline 
in agricultural employment will continue throughout our projection period. 


Employment in manufacturing is projected to continue expanding at the 
Same rate as it did in the sixties and the same is expected in construc- 
tion: in the case of the latter, our projection compares closely to that 
made by Upex (47). In transportation, the future is less certain and our 
lower projection assumes only a slight change in employment in the period 
1966-75. In the other service-producing industries, however, employment 
is projected to continue growing at the high rates of the fifties and 
SUXE 2e62 


We have calculated our projected rates of growth of output, output 
per man and employment and these are presented in Table 4.2. The table 
also includes the rates of growth observed in the period 1956-66. 


Once again we note the large discrepancies between the projected 
rates for the primary industries and the rates for 1956-66: these 
Ortentretiece the antluences of special facotrs, for example, the record 
wheat harvest in 1966. 


The rates of growth of output, productivity and employment also vary 
substantially from one industry to the other. Output is projected to 
grow fastest in the secondary and tertiary sectors while productivity 
growth is expected to be greatest in the primary sector. Employment is 
projected to grow most rapidly in the service-producing industries. 


The negative increases in output per man projected for finance and 
service may seem rather strange. However, the incidence of part-time 
work has been increasing rapidly as a result of increasing labour force 
participation rates for women. Since women tend to form a proportion- 
ately larger part of employment in the service-producing industries, 
and in finance and service in particular, the rate of decline in aver- 
age hours-worked is much higher for the service-producing industries. 
Because of this rapid decline, output per man may tend to fall even if 
output per man-hour increases. 


The employment projections by industry are presented graphically in 
a different way in Figure 4.4. Here we have plotted the share that 
various industry groups form in total employment: we have again 
plotted the alternative projections for 1975 on the graph. 
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TABLE 4.2 
ANNUAL AVERAGE RATES OF GROWTH IN OUTPUT, PRODUCTIVITY AND 
EMPLOYMENT 1956-66 (OBSERVED) AND 1966-75 (PROJECTED) 
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The share of employment in the primary industries, and especially 
in agriculture, is projected to continue the fairly rapid decline in 
the post-war years. In manufacturing the share is projected to fall 
slightly but it is expected to increase in construction. The service- 
producing industries are all, except transportation, projected to in- 
crease their shares in total employment: here the largest increase is 
projected for the service-public administration group. 


Figures on employment share are also presented in Table 4.3 and the 
trends noted above for the various industry groups are once again 
fairly apparent. The share for the service-producing industries as a 
whole (i.e. all industries except the primary industries, manufacturing 
and construction) is projected to grow to 66.3% under the assumptions 
of alternative 2. It may well be argued that such a high level of 
employment in the service-producing industries cannot be sustained by 
the economy. In such a case, the projected changes in output will have 
to be met by raising labour productivity, for example, by reducing 
disguised unemployment or by the re-allocation of manpower within the 
service-producing industries. This will be particularly true if the 
demand for manpower increases relatively rapidly in the goods-producing 
industries. 


IV. Regional Employment Projections 


The regional projections of employment by industry were more diffi- 
cult to make than the national projections. The employment series for 
each industry generally show wider fluctuations at the regional level 
than at the national level partly because of the smaller base, and 
partly because of the relatively greater effects of sampling and cover- 
age errors in estimating employment. In addition, employment estimates 
were not available for all industries and régions for the entire period: 
in public administration, we had only one observation (1967) from the 
Labour Force Survey, and this was used with 1961 census data to provide 
Our projections for 1975. 


For the other industries, initial projections were obtained in 
several different ways. We first projected employment in each industry 
by direct extrapolation of the past trend; we then projected each 
industry's share of total regional employment and compared this with 
the share implied by the employment projections. We also tried to 
relate regional employment in each industry to national employment in 
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TABLE 4.3 


DISTRIBUTION OF EMPLOYMENT BY INDUSTRY GROUP 


Percentages 


Agriculture (c) 
Other Primary 
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Construction 
Transportation and 


Utilities 
Trade 
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Service and Public 
Administration 


Industries 


(a) Alternative projection 1. 
(b) Alternative projection 2. 
(c) Forestry, fishing and mining. 
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that industry, and we extrapolated the ratio of regional employment to 
national employment for each industry; we also examined scatter diagrams 
of regional employment and national employment for each industry. 


The initial projections obtained by the various methods were then 
compared. Generally the results were roughly the same except that there 
were large discrepancies in the primary industries: these probably 
arose because of the wide fluctuations in our series of annual obser- 
vations. Some discrepancies also existed in a few of the projections 
for manufacturing, trade and service but they were usually no more than 
LO rore20) per cent, 


Our discussions in the regions generally confirmed our views about 
the uncertain growth of employment in the primary industries. Since we 
had no data on regional output, we could not investigate the effects 
of alternative assumptions about productivity growth on employment as 
we had done at the national level. We therefore had to quantify the 
effects of expected changes on employment in a fairly subjective way 
using all the qualitative information we acquired in the region. 


In Table 4.4 we have tabulated the observed rates of growth of 
employment in each industry and region for the period 1956-66: growth 
rates have not been calculated for fishing in all regions because of 
the small numbers involved. We have also included our two projected 
rates of growth for each industry for the period 1966-75. In Figure 
4.5 we have plotted for illustrative purposes our observations of 
employment together with our projections for 1975 in some industries 
and regions. 


Once again we note that the rapid decline in employment is expected 
to continue in all the primary industries except mining. The decline 
in agriculture is particularly striking in the Atlantic region; this 
more or less represents a continuation of the more rapid decline ob- 
served in the period 1959-67 than in the earlier period 1953-59. The 
bulk of farm income in the Atlantic region comes from field crops 
(mainly potatoes), dairy products and livestock, and more than half of 
Atlantic farms are still below the estimated minimum economic size for 
these products (3). It is expected that consolidation into larger 
units will continue and perhaps even accelerate as a result of govern- 
ment programs. In addition, the 1966 census results (21) indicate 
that 42.7% of total farm operators are 55 years of age or older: it 
seems unlikely that new entrants to the farms will be sufficient to 
fill the gap created by retirement of older workers. 
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In the other regions, the prospects for agriculture are much the 
Same, and past trends are roughly expected to continue or even to accel- 
erate. This is particularly true in the Prairie region because of the 
relative importance of wheat exports and the recent depressed state of 
world grain markets: it appears that wheat exports will decline sub- 
Stantially sover the next ‘few. years. 


Employment prospects in the forestry industry differ markedly across 
the country. In Eastern Canada, the industry is described as being on 
the verge of extensive mechanization and technological change, and hence 
employment is expected to decline rapidly. In contrast, new develop- 
ments in both the Prairies and British Columbia are expected to generate 
increases in employment despite technological improvements: in the 
Prairies the rate of growth is particularly high for one of our projec- 
t1eis. Dut this replects| the slow levyel.of employment in the base year. 


The fishing industry (which dominates the fishing and trapping sec- 
tor) provides direct employment for only one or two thousand people in 
all the regions except the Atlantic. Our discussion in the Atlantic 
region revealed that there are very wide variations in the estimates of 
current employment in the fishing industry: differences obviously arise 
because of different definitions of full-time, part-time and occastional 
work (4, page 124; page 20), but the Dominion Bureau of Statistics 
estimates are probably low because of incomplete coverage in the Labour 
Lorce Survey. 


Offshore fishing tends to be highly capital-intensive and both employ- 
ment and investment have been increasing in recent years. In contrast, 
inshore fishing is more a one-man operation and employment has been de- 
clining here. Employment also depends on the state of world demand 
because of the importance of exports, and on variations in landing; in 
addition, the availability of employment opportunities in other sectors 
is important and employment in inshore fishing tends to rise as the 
unemployment rate rises. Making the satisfactory projections is therefore 
extremely difficult and we have tried to indicate the importance of this 
uncertainty by making the difference between our two projections fairly 
large. 


Mining shows a marked difference from the other resource-based indus- 
tries in that employment is projected to increase in all regions. In 
Ontario, our discussions indicate that mining operations of metallic 
minerals are constantly increasing; for example Elliot Lake appears to 
be starting a second boom despite stagnation in world uranium markets. 
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Employment may therefore increase very rapidly as in our higher projec- 
tion. Diversification in the Prairie mining industry, new discoveries 
of uranium, copper and silver, and expansion of potash and nickel are 
all expected to contribute to increased employment; but the oil industry 
suffers from uncertainty about the U.S. oil quota and the development 

of Alaskan North Slope oil deposits. Similarly, the opening up of new 
mines and increased exploration are expected to mean substantial increa- 
ses in mining in British Columbia. 


In the secondary and tertiary industries, employment is generally 
projected to increase, since the demand for consumer goods (especially 
durables) and services rises as income and population rise. In manu- 
facturing, the Prairie region shows the highest rate of growth: this 
is partly due to the secondary effects of the expected developments in 
forestry and mining, for example in the wood products, and salt pro- 
cessing industries. In construction, the projected rate of growth in 
Quebec is slightly lower than the rate for 1956-66 to offset the distur- 
bing influence of the construction boom associated with Expo '67. 
Transportation differs from the other service-producing industries in 
that there is some uncertainty about the effects of technological 
developments. The widespread use of containerization and unit trains 
in road and rail transportation and of computers in the communications 
field, may lead to substantial declines in total employment; but at the 
same time increasing demand may more than make up for the decline due 
to productivity changes. 


The projections for the service-industries were rather ditficwit to 
make for British Columbia. Unlike the other regions, the employment 
series here show marked cyclical variations closely resembling those 
in the manufacturing sector: for example, the rate of growth of employ- 
ment in the period 1961-66 was substantially higher than that in other 
periods. This similarity may be no more than mere coincidence but we 
feel that there may be good reasons to expect. it: for example, it may 
well be that the general level of income, and hence, demand, is more 
closely tied to conditions in the manufacturing sector in British 
Columbia than elsewhere in Canada. 


Our investigation showed that female participation rates also show 
Similar cyclical variations in British Columbia, but again not for the 
rest of Canada. The variations may therefore be associated with the 
unique structure of the female labour force in British Columbia. 
Although the proportion of females in the service sector is much the 
same all over Canada, the structure differs in British Columbia in 
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several important respects. For example, in 1961 37.3% in British Colun- 
bia and 32.8% in Canada, of the females in the service sector were over 

45 years of age; similarly, the proportion of single females in the 
service sector was 31.7% for British Columbia and 45.7% for Canada. Part- 
time employment was also relatively much more important in British 
Columbia: thus females who usually worked less than 20 hours per week 
formed; in 1961, 18.6% in British Columbia but 8.6% in Canada, of the 
labour force in the service sector. 


Obviously these differences may not completely explain the observed 
cyclical variations; but we feel that they are sufficient to suggest 
that the similarity with the manufacturing cycle may be due to peculiar- 
imieSeane thessepucture..of-the.female-—labour. force in British Columbia 
and its sensitivity to general economic conditions. For this reason we 
treated the variations in employment in the service-producing industries 
as temporary fluctuations, and hence assumed lower rates of growth for 
1966-75 than those for, say, the period 1961-66. These may therefore be 
underestimates of the potential growth in these sectors; even so, comp- 
arison with the rates of growth in the other regions show that the 
projected growth in British Columbia is higher than in the rest of 
Canada. 


As we mentioned above, we made only one projection in public adminis- 
tration since we had only two observations for employment. The rate of 
growth in Quebec appears to be rather high, but we had no way of adjust- 
ing it downwards in a meaningful way. However, because of the fact 
that employment in public administration represents only about 15% of 
total employment, alternative growth assumptions will tend to change 
our final occupational requirements only slightly. This is particularly 
true since employment in this industry is spread fairly uniformly over 
all occupations. 


Our employment projections for each industry and region are presented 
in Table 4.5 and in Table 4.6 we have calculated the share of total 
regional employment in each industry. The differences between the 
Pesuons- are. quite Striking. Agriculture is expected to be still relat- 
ively important in the Prairie region in 1975, and here manufacturing 
will still be relatively much less important than in other regions. 

The relative importance of trade is noticeably similar in all regions. 
The variation over regions in the relative importance of service is 
also smaller than that of manufacturing, and service employment is 
expected to represent between 1/2 and 1/3 of total regional employment 
hike oo ieee 
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Projected changes in total employment have been calculated for the 
period 1966-75 (estimates for public administration in 1966 were obtain- 
ed by interpolating the 1961 to 1967 change). These have been plotted 
in Figure 4.6 together with estimates for each region for the period 
1953-67. Since our estimates for this period were incomplete, estimates 
from the Labour Force Survey only were used here; but although the rates 
of growth will differ slightly from those in our series, the graphs do 
in fact help to illustrate that our total employment projections are 
fairly well in line with past trends. The one exception is once again 
the graph for British Columbia where, as we pointed out above, we felt 
that the rapid increase in the period 1961-66 may be attributed to 
evyvelical e6ffects, 


V. National Occupational Distributions 


For Canada, projections of the occupational distribution of each 
industry (that is, the proportion that the labour force in a specified 
occupation and industry forms of the total labour force in that indus- 
try) were made by the simple extrapolation of the trend over the three 
census years 1941, 1951 and 1961. We first transformed the occupational 
distributions to index form and then plotted the three points on a 
logarithmic scale. The occupation-industry matrix we used is very large 
(approximately 2,500 cells) and we obviously could not draw a graph 
for every one of the cells. For this reason, we excluded all cells with 
less than 200-300 persons unless this was a large proportion of the 
total labour force in the specific occupation: in this way, we reduced 
the number of graphs to roughly 500. 


A few of the graphs are shown in Figure 4.7 for illustrative purposes. 
It is clear that some of them show a remarkably linear trend over the 
three points, but others vary widely. In these cases it was extremely 
difficult to arrive at projections and we could often only make rough 
guesses. Of course, the projection in a given cell could not be made 
completely freely or independently of the projections in other cells 
in the same industry: since we were projecting proportions, the pro- 
jections in all the mutually exclusive occupations in a given industry 
were obviously constrained to sum to one. 


As we pointed out earlier, the occupational classification used in 
this study is based on that used in the 1961 census, and it has been 
designed to include all the occupation classes (e.g. dentists) that are 
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comparable from one census to the other. These occupation classes 
have, in some places, been grouped with roughly similar classes to 

give occupation major groups (e.g. health professionals). Finally, the 
occupation major groups are grouped together to give occupation divis- 
ions (e.g. professional and technical occupations). 


The occupation divisions (one of which is the total residual, i.e. 
occupation not stated), are mutually exclusive and so sum to the total 
in all occupations. Moreover, they have all been made comparable, 
though sometimes approximately so, for the three censuses. The occu- 
pation major groups, when they appear, are parts of the corresponding 
occupation division; thus the sum of the labour force in the occupation 
major groups equals the total for the corresponding occupation division. 
However, not all major groups could be made even roughly comparable in 
the various censuses so that for 1941 and 1951 the division total often 
exceeds the sum of the specified major groups. Finally, only the com- 
parable occupation classes in each major group have been listed and an 
unspecified residual represents the difference between the major group 
total and the sum of the comparable classes. 


An extract from the occupational classification may help to clarify 
the relationship ‘between the. three levels in the classiftieatio, sin 
Table 4.7, we have shown two occupation divisions, and three occupation 
major groups. One of these major groups (biologists and agricultural 
professions) is not comparable over the censuses and thus the labour 
force in this occupation could not be determined for either 1941 or 
1951. The classes specified are comparable but these do not necessar- 
ily add to the major group total: for example, in the major group, 
teachers, the class teachers and instructors not elsewhere specified 
is not comparable over the censuses and hence it is not listed even 
though it is part of the 1961 major group. 


Because of the arrangement of the classification, we were able to 
make separate projections for the divisions, major groups, and classes. 
Thus we first made projections for the occupation divisions, and then 
for the major groups. Where all the major groups are comparable, the 
projection for the division could be compared directly with the sum of 
the projections for the corresponding major groups. Where the major 
groups are not all comparable, we combined the non-comparable ones to 
give a comparable residual major group for which we made a projection. 
For example, in the division professional and technical occupations, 
two major groups (biologists and agricultural professionals, and other 
professionals), are not comparable: these were combined to form a 
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TABLE 4.7 


EXTRACT FROM OCCUPATIONAL CLASSIFICATION 


PROFESSIONAL AND TECHNICAL OCCUPATIONS Occupation division 
BIOLOGISTS AND AGRICULTURAL PROFESSIONALS Occupation major group 

Veterinarians Occupation class 
TEACHERS Occupation major group 


Professors and College Principals Occupation class 
School Teachers Occupation class 


HEALTH PROFESSIONALS Occupation major group 


CLERICAL OCCUPATIONS Occupation division 
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residual major group which represents the difference between the divis- 
ion and the comparable major groups. In this way we obtained figures 
for 1941 and 1951 so that a projection could be made for 1975. The sum 
of the projections in the comparable major group and the residual major 
group was then compared with the projection for the corresponding occu- 
pation division. 


In a similar way, we defined a new residual occupation class, occu- 
pations unspecified, within each major group and figures for the resi- 
dual were obtained for 1941 and 1951. We then made projections for all 
the comparable occupation classes and calculated a projected residual 
class by taking the sum of the projections for the comparable occupation 
classes from the projection for the major group. The projected residual 
was then compared with the past trend in the observed residuals. 


In general, we found that when the projections at the three levels 
were compared the differences were relatively small, and hence we could 
make the necessary adjustments fairly easily. In some cases, however, 
the differences were large and we resolved these by careful re- 
examination of the graphs and adjustment on the basis of judgement. 


The procedure of obtaining our final projections by comparison and 
adjustment of independent projections for the divisions, major groups 
and Classés does in fact give us more confidence in tne «rave oy 
of our projections. In addition it also ensures that the final pro- 
jections in each industry are reasonably consistent with one another. 


Two other practical points should be mentioned here. Obviously we 
could not make projections for the "occupation not stated" division 
and we had to assume that these people are distributed over all occu- 
pations in the same way as those who did state their occupations. 
However we distributed the "occupation not stated" division over all 
occupations only after we had made the projections: this thus gave us 
Slightly more room for adjustment since we could make the "occupation 


not stated" division in 1975 only approximately the same as it was in 
L961, 


For completeness, projections have also been made for the non- 
comparable occupation major groups by assuming that the projected 
change is the same as the major group. This procedure gives a fairly 
good approximation since in many cases these classes together represent 
a large proportion of the major group total. A similar method was used 
in making projections for classes which were not strictly comparable 
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over 1941 and 1951 (e.g. mechanical engineers and industrial engineers 
separately). 


VI. Regional Occupational Distributions 


Since only one occupation-industry matrix was available for each 
Peston tmat is for 1961, projections of the regional occupational dis- 
tributions were obtained using the national projections. Thus we first 
calculated the projected changes over the period 1961-75 in the nation- 
al occupational distribution for each industry; we then applied these 
projected changes to the corresponding occupation-industry cell in the 
1961 regional occupational distributions. 


The regional projections obtained in this way were subjected to the 
same type of scrutiny as the national projections. The sum of the pro- 
jections for the occupation divisions was again constrained to one, and 
the projections for the divisions, major groups and classes were com- 
pared with one another for consistency checks. In general, we found that 
the differences and inconsistencies were small. For example, the total 
for the divisions was normally well within +2% of one (i.e. 0.98 to 
P0Zy) except in ‘the: primary industries: ‘the worst case was in the mining 
industry where the sum equalled 1.14877, a discrepancy of 15%. 


The large discrepancies were adjusted on the basis of judgement after 
exemination of the relevant occupational distributions in 1961. For 
example, in the case of the mining industry in the Prairies, our examin- 
ation revealed that the 1961 proportion of the mining industry labour 
force in professional and technical occupations (and miners, quarrymen 
and related workers) differed substantially for the Prairie region and 
Canada: &the proportion wa's\ 16926 for the Prairies and .07997 for 
Canada. This is undoubtedly due to the relatively greater importance 
Or O11 ane Natural ‘eas mining “in ‘the Prairies and hence the relatively 
higher requirements for technical and scientific manpower. It seemed 
unlikely that the high increase (73%) projected for Canada could be 
valid in the Prairies because of the higher proportion, and hence the 
large adjustments necessary in other occupations. In addition, it 
seems clear that the greater diversification in the Prairie mining 
industry will mean a rather low increase in the importance of profes- 
sionals and technical manpower than might have occurred in the past. 
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In much the same way, we had to make adjustments to the distributions 
for other primary industries in all regions. Because of the high degree 
of judgement necessary and the arbitrariness of the actual adjustments 
made, we feel that the projections for the occupations associated with 
the primary industries, that is the primary occupations, will tend to 
be somewhat more sensitive than the others to changes in the assumptions 
upon which they are made. 
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CHAPTER'S 


ASSESSMENT OF THE MANPOWER REQUIREMENTS PROJECTIONS 


I. Sensitivity Analysis 


Throughout this study we have repeatedly pointed out that the pro- 
jections of occupational requirements are subject to many errors. We 
have emphasized that errors exist in the basic data because of problems 
of measurement: the estimates of real domestic product by industry 
tend to be unreliable because of conceptual and definitional problems; 
the employment estimates, based on samples of both households and firms, 
suffer from sampling and response errors as well as definitional ones. 
Even the census occupation-industry matrices are subject to many types 
of error: errors in response, coding, classification and, in the case 
of the data for 1941 and 1951, in conversion to the 1961 classification 
basis. 


In addition, the projections are based on fairly specific assumptions 
about important variables, e.g. output and labour productivity; but 
implicit assumptions have also been made about other determinants of 
economic growth, e.g. consumption and investment. It is clear that 
alternative assumptions about future developments might easily have been 
made and these would have generated a different set of projections. 
Similarly, another set of projections would have been obtained if the 
data we used had been revised to eliminate some of the errors which 
currently exist in them. 


It is important, therefore, that we should provide some indication 
of the range of alternative projections. This is done by examining the 
sensitivity of the projections both to errors and also to alternative 
assumptions arising at the various stages of the analysis. Thus we 
need to determine whether or not large errors in the basic data, or 
changes in the assumptions about the projections of output and labour 
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productivity will have much effect on the final projections of employ- 
ment. The number of possible alternatives which we may investigate is 
large, but for simplicity we shall limit our examination to only two 
possibilities. We shall examine their effects on our employment projec- 
tions, without specifying whether these possibilities arise because of 
data errors or alternative assumptions about the projections of output 
and labour productivity. Similarly, we shall investigate the effects of 
alternative projections of the occupational distributions of industries, 
again irrespective of how they arise. 


The value of this type of sensitivity analysis is that it provides a 
greater understanding of the possible variability of the projections and 
hence an indication of their limitations. It also indicates those 
assumptions to which the projections are most sensitive so that atten- 
tion can be concentrated on varying them in future studies. The analysis 
clearly needs to be designed to. suit_the particularsusesstosgwnicha the 
projections may be put, but these are too numerous for complete investi- 
gation. Here we have chosen to examine the sensitivity of the occupat- 
ional projections in only four ways: for a given alternative industry 
employment projection or occupational distribution in a specified sector 
we calculate: (a) the absolute change in the manpower required in each 
occupation; (b) the proportional change in the manpower required in each 
occupation; (c) the absolute change in the projected total occupational 
distribution; (d) the proportional change in the projected total occu- 
pational distribution. 


IL. -Theoretical Considerations 


Let F denote employment in industry j and Sig denote employment in 


occupation i and industry j as a proportion of employment in industry j. 
Then, manpower required in occupation i equals ae A ake and total 


employment (total manpower required) equals an mete 


For manpower planning purposes, the occupational requirements, i.e. 
Ess are of importance. These depend on the projected values of a and 


y and we therefore seek to determine the effects of alternative values 


of x.. and ¥.. Ohne hse 
1) J t 


(1) Assume first that we change a particular Yes say Yy> by ayy, 


where: Gist a gaven factor The «change in Es will be given by 


eee PTT Oak Ga) 


As a proportion of cE. this is 


Stier eas k (2a) 
be E 
1 if 
ae 
The change in the occupational distribution, Eo can also be derived. 


zi a 
bo beet hbeedtan ae koa 
E ae OY, 3 
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ES Oy, 
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AE _ Oy 

x a ee (4a) 
1 + OY, 
E 


Equation (la) tells us that the absolute change in the projected 
manpower required in occupation i depends on the absolute number in 
the corresponding cell in the occupation-industry matrix. In general, 
this means that the larger the industry and the occupation, the greater 
the sensitivity to changes. For example, a change of 10% in the employ- 
ment projection in manufacturing will generate fairly large errors in 
the occupation divisions; but this will tend to be reduced for the 
occupation classes. Conversely, changes in the projections for a small 
sector, e.g. public utilities, will usually have only small effects on 
the occupational projections. This will not always be true however: 
changes in an occupation-specific industry, e.g. the primary industries, 
may generate considerable changes in corresponding occupations, i.e. 
primary occupations. 


In terms of proportional changes, the occupational projections depend 
to a large degree on the variability of occupations over industries. 
The proportional change will be small for a specified occupation if the 
occupation is spread fairly evenly over-abl industries, Dut iarce.2. 
the occupation tends to be concentrated in one industry. Thus the 
change in the occupation divisions will usually be small, while it may 
be large for the occupation classes since these tend to be concentrated 
in particular industries. Once again the projection for primary occu- 


pations will be very sensitive to changes in the corresponding primary 
Séctar., 


As is to be expected, the proportional change in the total occupa- 
tional distribution (the manpower required in a particular occupation 
aS a proportion of total employment) will be smaller than the propor- 
tional change in the occupational requirement. This difference will be 
larger for the more populous occupations than for the less populous 
ones, but it will tend to be relatively smaller for industry-specific 
occupations. For example, the difference will be large for changes in 
the service occupations; but it will be relatively less important for 
service occupations than for managerial occupations. 
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(2) Assume that we change two Pie Yy to (Y, f ay) and yy to 
(Y) * By): As before, we can derive four expressions for the change 


in the occupational requirements. 


oat Gtk OF aelaeet tal La) 
eH peek 2 aces EE (2b) 
a  Sa7,°r 1 

1 se 


E (3b) 
) 


k A= _ i (4b) 


These expressions are more complicated, but they add to our under- 
standing of the effects of changes in i If the changes in employ- 


ment estimates in the two sectors are in the same direction, the changes 
in the occupational requirements will obviously increase. On the other 
hand, if the changes are in opposite directions, they will tend to 
compensate for each other, and the changes in the occupational require- 
ments will,decrease. -In such a case, the changes in Ye and Yi will 


tend’ to*cancel each other if the’ numbérs*in the respective cells, are 
equal except in the case where o and 8 are very different. 

An interesting possibility is that the net change in the estimated 
employment in the two sectors exactly cancel each other (i.e. ayy = -By,) 


so that total employment remains constant. In this case, the change in 
E. depends on the difference in the occupational structure of the two 
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sectors (i.e. X,) - X.4)- Since this 1s farrly large for most secters, 


the change in the total occupational requirements will in fact seldom 
be zero. Once again, however, the effects will vary with the particular 
occupation: thus, compensating changes will make little difference for 


industry-specific occupations. 


(3) Assume now that we change a particular re say Xi: to 


can sa Yn: Note that this does not affect total employment E since 


Bos 2s 
os 
As before: 
GE eye (1c) 
ee = YK k (Ze) 
E E 
n n 
+ 
aAt®n} =n 7 Pn - Pn = Mak’K (3c) 
3] EF E E 
TE 
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n n 
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Expressions (2c) and (4c) are identical and (lc) and (2c) have the 
same form as (la) and (2a). The changes in E. generated by a change 


in a given x.. will therefore be of the same form as those generated 
by a change “-in a given Y fe and have already been discussed above. 


(4) Finally assume that we change a given oie say X 1° to 
i 


(ay + YX and at the same time change a given Y5 say Yy> to 
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(yy, + ay). The latter change will obviously cause changes in all E. 
z 


as discussed above. Here we consider only changes in ae 


The following expressions can be obtained: 


AE. = X14, + y + ay) (1d) 
ge aamienkubas skis anu (24) 
E E 
n n 
Aten le nid eee - Yn ayy 
sae E (3d) 
Bat Oy, 
A an AE - OY), 
el: 
ae (4d) 
at Se OY, 
E id 


The changes in EY once again have the same form as those already 


discussed. If the changes in ar and XK are in the same direction, the 


k 
net efrect»on En will be greater than the sum of the individual changes. 


If they are in opposite directions, they will tend to compensate each 
other; however, because of the interaction term (ay), the net effect 
will not be zero even if a= -y. 


Now consider the restrictions which may be imposed on alternative 
projections for any specified Ke or a As we pointed out in the pre- 


vious chapter, the projection of total employment can only make sense 
if it fits in with projections of the future supply of manpower. Total 
employment may therefore be constrained to approximate the projected 
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labour force less the unemployed. In this case a change in the employ- 
ment projection in a specified sector must be compensated for by a 
roughly equivalent change in the opposite direction in at least one 
other sector. Thus if we change x by ay,» we must change some other 


‘ by approximately ayy. 1c ne is to be roughly constant. 


In terms of our sensitivity analysis this means that changes in the 
employment projections in specific sectors will tend to have compen- 
sating effects on the occupational projections. The net effect on the 
occupational projections will tend to be small for occupations which 
are fairly evenly distributed over all industries; but it may be large 
for occupations which are concentrated in one industry. 


Alternative projections of aE are similarly constrained since a 
is a proportion and hence woes and eer = 1, i1f,we change a given 


Xia, Say X, by Yor then at least one other Xs must be changed by 


k’ k 
Yok Thus for a given y, greater adjustment will be required in the 


Xx Ve g x IS large tian af XK 1S small. For exemple, if yo 202 


the absolute change in x_., is .16 if x, = .8,/ but only <04 17 x0 = 
nk nk nk 


This is intuitively obvious since a large®péereentage change Boamnore 
reasonable for a small proportion than for a large proportion. 


Since we assume that the occupational structure of any industry is 
independent of that of any other industry, a change in a given tie say 
Xk need not be accompanied by compensating changes in any other sis 
Thus, a change in Xk could result in fairly large changes in Ea In 


proportional terms, the change will be large if the occupation is con- 
centrated in one industry but generally small if the occupation is 
evenly distributed over all industries. For this reason it is important 
to ensure that the range of alternative projections for tag is small 


and hence to make ee as large as possible; in other words, industries 
should be made as occupation-specific as possible. 
This is in fact another advantage of using an input-output model 


for making projections: an input-output model deals with a large nunm- 
ber of industries which due to disaggregation tend to be occupation- 


ist 


specific. Thus the range of alternative projections for Xess tends to 


be limited, and attention may be concentrated on obtaining alternative 
occupational projections by changing the employment projection in each 
sector. 


To summarize, our theoretical considerations suggest that the projec- 
tions for those occupations which are uniformly distributed over indus- 
tries and which form a large proportion of employment in each industry, 
will be least sensitive to alternative assumptions about the industrial 
structure of employment and the occupational distributions of the 
various industries. The sensitivity will tend to increase as occupations 
become industry-specific or less important as a proportion of total 
industry employment. If we let sis be the proportion that employment 


in occupation i and industry j forms of employment in occupation i, that 


iS; ae Bre ere tien the sensitivity will incréase as Ss. tends to 
1 and Xs tends to 0. Occupations in which es tends to 1 and 24 tends 


to 1/12 (as we use 12 industries) for all j will be least sensitive to 
alternative assumptions. 


MP? Enprrical Results 


The values of 1/S., have been calculated only for the alternative 1 


employment by industry projections, and are given in Appendix Table III. 


The tabulated values of nish are rather more interesting than ore 


SSVG She, VEL RES), 
1)j SJ. ge ak ytd tJ 
percentage change in ge necessary to generate 1% change in E,. Thus 


—E., and thus da may be interpreted as the 


L/S, . shows how much employment in the specified occupation and industry 


cell must be changed in order to change the occupational projection by 1%. 


In the case in which a particular Saae say, Says exactly equals it, 


that is Xk 


one industry so that all other a =o and vere =o, The ae are 


= E., then the occupation is completely concentrated in 
i 


tabulated in Appendix Table V. 


Ei2 


The figures in Appendix Tables III and V may be used to provide a 
guide to the sensitivity of any specified occupation by comparing Woke 


and Xs for all industries. Those occupations in which any oon Pel and 
(1) the corresponding Se is small will be highly sensitive; for example, 


professors and college principals are completely concentrated in the 
service sector, Q/S..= 1; where. k represents the .senvice. sector), sand 


X., ‘1S rather’ small (1.145%). On the ‘other Wand; occupations in which 


ik 
all La a + 12 and the corresponding a are large will be fairly 


insensitive to alternative assumptions; the occupation division, clerical 
occupations, is one in which no Linea approaches 1 and in which the a 


are large for the smaller ee so that the projection 1S thus fairy 
InSenSitive. 

This. procedure is rather time-consuming and; to a certam extent, 
subjective, and it is obviously desirable to summarize the information 
in Appendix Tables III and V to provide a single index of sensitivity 
for each occupation. We found such an index difficult to derive although 


we experimented with several different methods; cross-multiplication 
of Xa and the corresponding 1/S,, seemed the most sensible method, but 


this, reducesvitc ss tage i which depends only on the marginal totals of the 
occupation-industry matrix and is therefore independent of the internal 


distributions. 


The method we decided upon was to assign a letter on a five-point 
sensitivity scale (A to E) ‘to each occupation conethe) basis of pot eis 
minimum Lae for that occupation and the corresponding ae The mini- 


mum ue does in fact give a rough indication of the industrial concen- 
tration of occupations. If the minimum ee = 1, the occupation is 
entirely concentrated in one industry; as the minimum of 1/S.. increases, 


the concentration tends to decline though this may clearly not always 
be the case. The corresponding te measures the relative importance of 


(1) 


+ means approxtmately equal 


£25 


the given occupation in what is thus the most important industry. 
The following table shows the way in which the scale has been drawn 
up. The’ breaks in the scale were arrived at after plotting x.. and 
1) 
Mies; on a graph to pick out the 'natural' gaps between the points. 


This was done in order to reduce as much as possible some of the arbi- 
trariness in the choice of the relevant Se and ey 


Scale xh. ,) Minimum 1/S.. (%) 
1j 1 
A 2.0 - 99.9 over’ 2. 
B Oana wile D over 2.0 
20.0 - 99,9 LO. = b. 9 
C 270 = 19.9 1.0) ="1.9 
D OD wha. D 12, eynle9 
E SOs TSS 140i TE. 1 


The scale that we have devised is nevertheless fairly subjective and 
arbitrary since there was no objective criterion to specify it. How- 
ever, it does appear to confirm some of our impressions about the 
sensitivity of the final projections to alternative assumptions. 


An A on the scale represents an occupation in which, in our opinion, 
the range covered by the alternative 1 and 2 projections provides a 
fairly good indication of the manpower requirements. The sensitivity 
gets progressively greater through to E, which represents those occu- 
pations which are highly sensitive to alternative assumptions: in these 
occupations the projections will not provide the full range of projec- 
tions of future manpower requirements; here there is clearly a need for 
further research to provide more insight into the determinants of occu- 
pational requirements and to examine the effects of alternative assump- 
tions. 


The following diagram may help to illustrate. An A indicates that 
the projection can be expected to change only slightly in response to 
changes in the assumptions: thus the two alternative projections indi- 
cate a large part of the range of possible projections. This may be 
illustrated by the two x's shown. An E, however, indicates that alter- 
native assumptions may generate large changes in the projection so that 
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the two projections indicate a relatively smaller part of the full 
range of alternative projections. This is illustrated by the o's shown: 


Number 


1961 I vig 


The sensitivity scale has been designed on the basis of the projec- 
tions for Canada and hence it cannot be applied to the regional projec- 
tions. It is.clear that the sensitivity of the restonal projeccions 
may well be less than the national projections but in many cases it 
will probably be somewhat greater. For this reason, we feel that the 
arbitrary procedure of assigning the next lower letter on the national 
scale to the regional projections may provide a fairly conservative 
approximation for the regional projections. In this case occupations 
with a D or E at the national level would receive an E at the regional 
level. Because of the smaller numbers involved at the regional level, 
it is also advisable that the projections with less than about 1,000 
people should be used with some caution and we suggest that they too 
besplaced_in«the,— category. 


IV. Further Assessment of the Results 


Sensitivity analysis provides a greater understanding of the range 
of possible variation in the projections of occupational requirements 
and hence some indication of their limitations. However, simple checks 
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for consistency and comparison with other projections may also be under- 
taken to ensure that the projections make good sense. We applied such 
checks continuously at each stage of the analysis and we have already 
briefly described some of these in Chapter 4. For example, we com- 
pared our total employment projection with that implied by the labour 
force projection made by the Economic Council of Canada; similarly, we 
made separate projections for the occupation divisions, major groups 

and classes for each industry and then compared these with one another. 
Some of these internal and external checks are described in the follow- 
ing pages. 


(a) Consistency of Regional and National Projections 


The projected manpower requirements for each occupation were obtained 
by multiplying the projected level of employment in each industry by the 
projected proportion that employment in the given occupation forms in 
that industry, and summing over all industries. Projections were obtain- 
ed separately for Canada and for each region, and the regional sum was 
then compared with the national projection. The two projections were 
strikingly similar in all occupations: the absolute difference was 
never greater than a few hundred persons, and it invariably represented 
a very small proportional difference. 


The high consistency between the two projections obviously arises 
partly because of the way in which the regional projections have been 
derived and the internal consistency in the projections at earlier 
stages in the analysis: for example, the national projection of employ- 
ment in each industry was constrained to equal the sum of the regional 
employment projections. Nevertheless the conditions for strict consis- 
tency between the regional and national occupational projections can 
be derived in the following way. 


Using our previous notation, employment in the ‘ah occupation is 
given by, 
eee 
If we drop the i subscript for simplicity, and let the subscripts 0 and 


1 denote 1961 and 1975 respectively, and r and n denote regional and 
national projections respectively, then we have 


y == pie X of AV 


= )X. ‘ 
no y} jnoyno Ey ycoryro 


Yjr0 ~ Wire 


Yory rl 


and, since the projected change in the regional occupational distribution 
was assumed to be the same as the projected change in the national 
occupational distribution for each industry, 


x? x 
ge op ell its! 
x 


tip 5 Wide Rca 
r 


then : 


Pye Pant 
and by substituting for x. 


Jae 


» Ani tetas nol = Funk aa 


pa 
jno 
which, by reversing the summation signs, becomes; 


eT | el ieee ae 


x. 
jno 


and this implies that 


Bs ING 16 = Yjnl 
®. 
jno 
‘dee ae pe = Yjni*jno (a) 


If we now substitute for — 


where oe is employment in the Any occupation and pe sel Sei With oe, 


n, © and 1 omitted, then the approximation (a) may be written, by sub- 
SeatMcANG. TO Xan BNO Ken 6 


jro jno 
2 Yjr1°jro + Yjn1°jno (b) 
Y iro Yjno 
Equation (b) will hold either if 
e ee 
Oe = a (ia 
Yjr0 Yjno 
1 Yirl + Yjni (d) 
Yjxr0 Yjno 
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Observation shows that eine ee differs substantially from one region 


to the other and for Canada as a whole. Hence consistency between the 
regional and national occupational projections implies that the projec- 
ted change in employment in each industry is approximately constant 
over the five regions and Canada. This may be roughly true for the 
secondary and tertiary industries but it is certainly not true for the 
primary industries. However since national employment in the primary 
industries is generally dominated by employment in these industries in 
one or two regions, the differences will again tend to be small. 


Thus the striking similarity between the sum of the regional projec- 
tions of occupational requirements and the national projection provides 
a check on the projections in the sense that the assumptions made at 
the regional level are consistent with those made at the national level. 
It does not, however, provide a check on the validity of the regional 
projections since the two sets of projections are not independent of 
each other, 


(b) The Use of Past Occupation-Industry Matrices 


As we have indicated, it is important that a range of projections of 
occupational requirements should be provided to form a more reliable 
basis for manpower planning. It is fairly easy to obtain, as we have, 
alternative projections of occupational requirements using alternative 
projections of the industrial structure of employment; but making alter- 
native projections of the occupational distribution of each industry is 
a more difficult and time consuming task. 


It has been suggested elsewhere that the occupational structure of 
an industry appears to change only slowly over a period of time (32, 
page 21). On this assumption it would seem that reasonable alternative 
projections may be obtained by using the past occupational distributions 
of the various industries. However, since this may not be strictly 
valid, especially for the broad industry groups we are using in this 
study, some attempt must be made to test the adequacy of using such an 
approach. 


We therefore projected a set of occupational requirements for Canada 
in 1951 and in 1961 using the occupational distributions of the various 
industries in 1941 and in 1951 and the level of industrial employment 
in 1951 and 1961 respectively. Thus, we projected the occupational 
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requirements using the observed levels of employment by industry and 
the occupational distributions of industries obtained from the previous 
census. 


The projections obtained for 1951 and 1961 differed substantially 
from the requirements observed in those years. In 1951, slightly more 
than 30% of the projections for all occupations fell within +10% of 
the observations; for 1961, the figure was closer to 40%. At our level 
of aggregation, the observed occupation-industry matrices do not there- 
fore appear to give reliable projections. 


Moreover, the discrepancies are not related in a meaningful way to 
each other or to the sizes of occupations. For example almost half of 
the occupations which showed small discrepancies for 1961 (between +5%) 
showed relatively large discrepancies for 1951 (greater than +25%). 
Similarly, the correlation coefficients between the ranks of the dis- 
crepancies, and the ranks of the sizes of the various occupations were 
only 07105 and 0.308 fet 1951 and 1961 “Yespectively, indicating that 
the discrepancy is almost independent of the size of the occupation. 


We have, however, calculated projections for 1975 using the projec- 
tions of the industrial structure in 1975 and the observed 1961 occu- 
pational distributions of industries. As can be seen from Table 5.1, 
the discrepancies between these and our actual projections for 1975 
follow much the same pattern as the discrepancies derived for 1951 and 
1961: thus only 26.7% of the derived projections fall within +10% of 
our actual projections. The similarity does give us some further 
confidence in the consistency of our results since it implies that 
the differences we obtained by projecting the occupational distributions 
of industries are roughly similar to the differences derived from ob- 
served data. 


(c) Projections for 1967 


As we mentioned earlier, data for detailed occupations by industry 
are normally available only in census years and the most recent 
occupation-industry matrix used in this study refers to 1961. However, 
annual estimates of employment in each occupation division are available 
from the Labour Force Survey so that we could roughly check our projec- 
tion method by making projections for 1967 and comparing them with the 
Labour Force Survey estimates. 
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TABLE ‘Sal 


DISCREPANCIES BETWEEN PROJECTIONS AND OBSERVATIONS 
(1951 AND 1961) AND THE PROJECTIONS FOR 1975 
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The comparison is, however, only very approximate since the Labour 
Force Survey is a 1% population survey and hence suffers from large 
sampling errors. In addition, differences will also arise because of 
conceptual differences between the Labour Force Survey and the Employ- 
ment Survey, from which our employment estimates have generally been 
obtained. Our comparison is therefore made in terms of the percentage 
occupational distribution rather than in absolute form. 


The graphs in Figure 5.1 show Labour Force Survey estimates of the 
proportion that employment in each occupation division forms of total 
employment for Canada for each year in the period 1961-68. (Note that 
some of the graphs show large changes in the period 1964-66 which may 
be associated with the substantial changes in the sample used for the 
Pabour Force Survey introduced’ in the same period (13).) The 1961 
observation derived using our employment estimate in each industry and 
the census occupational distribution for each industry, and our projec- 
Pron for 1967 is also plotted: and circled onthe graphs. 


When we consider tle differences. which existed in 1961, the projec- 
eaons tor 1967 gppear to fit in quite well with thesLabour Force Survey 
estimates. The two possible exceptions are the projections in trans- 
portation and communication occupations and craftsmen, production 
process and related workers; but after careful re-examination of our 
graphs and derivation of reasonable alternatives we found that we 
could not alter the projections substantially. It may well be that in 
these two cases changes in technology which have taken place since 1961, 
and which could not therefore appear in our data, have generated 
Significant changes in trend. 


(d) Comparison with Other Projections 


Comparison with other occupational projections also provides a means 
of roughly checking the validity of the results. A few projections 
have been made for individual occupations, but these are often not 
comparable with our projections for these occupations because of 
definitional differences and basic differences in method. Our projec- 
tions are based on simultaneous projections in all occupations and 
hence the projection in any occupation depends implicitly on the projec- 
tion in every other occupation. Projections of single occupations, 
however, do not make allowances for the growth of other occupations and 
may therefore be inconsistent with the projections in other occupations. 
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For example, if we compare our projections of physicians and dentists 
with the projections of medical and dental manpower made for the Royal 
Commission on Health Services, we can see some of the problems that 
arise. For physicians and surgeons, Judek made projections for each 
year on the basis of both a constant and improving population/physician 
ratio (36, page 394) which were 857 and 755 respectively for 1976s Br 
we derive, from our two alternative projections of occupational require- 
ments, the implied population/physician ratios, we obtain values of 527 
and 507. These are not strictly comparable with the ratios used by Judek 
since our projections are based on the "medium" population projections 
for 1975 made by the Dominion Bureau of Statistics. 


Furthermore, our projections of physicians and surgeons were not made 
with a population/physician ratio at all: they were derived from the 
projections of employment and occupational structure, and so were gov- 
erned by the assumed rate of growth of the general demand for services, 
since physicians and surgeons are employed mainly in that industry. 
Employment in the total service industry is projected to increase much 
more rapidly than total population, reflecting the increasing demand 
for services because of increasing income, changing tastes, and so on. 
Thus our projection of requirements implicitly takes into account this 
shift in consumer demand towards services. Judek allowed for an increase 
in the demand for health services more directly by assuming a physician/ 
population ratio of 755 in 1976. Thus, the difrerence between wiuce. = 
projections and ours is simply a matter of the assumed rates of improve- 
ment in demand(), Obviously; other’ alternatives ‘could be chosen sg tunis 
is shown by the fact that the ratio has already improved at a faster 
rate than Judek assumed: in 1968, the population/physician ratio was 
estimated at 775 (using data obtained from the Department of National 
Health and Welfare, 36, page 394) which is lower than the improved ratio 
of 787 assumed by Judek for 1971. 


This illustrates the need for a much more detailedustudy onacie 
medical service sector in order to examine the implications of the full 
range of possible levels of demand for health service within,the con- 
text of the growth of total demand for all services. This point about 
the further disaggregation of industry groups in making our occupational 
projections is generally applicable for refining our projections. 


(1) 


It should be noted that the projection of requtrements tmpltes 
nothing about the avatlability of resources. 


MacFarlane made projections of dentists, based on a variety of 
population/dentist ratios, two of which correspond to the ratios for 
Canada and British Columbia in 1962: 3,108 and 2,406 respectively (38, 
page 27). Our projections for dentists, once again, were not made by 
studying the population/dentists ratios. Dentists are mainly employed 
in the service industry, and we have assumed, as mentioned above, a 
high growth rate in the service industry employment due to the shift in 
consumer demand towards services. Our projections for 1975 imply ratios 
2,477 and 2,401 for the alternative 1 and 2 projections, both of which 
are very close to the improved ratio assumed by MacFarlane. 


However, it must be remembered that MacFarlane could have arrived at 
the same projections by assuming a slower growth in population and a 
corresponding slower increase in the demand for dentists' services, or 
by assuming a faster growth in the population and a corresponding increase 
in the demand for dentist services. Similarly, our projections would be 
unaltered substantially if we took a smaller increase in the demand for 
services in general with a lower population estimate. The range of 
possible requirements for dentists is much wider than our two alternatives 
indicate, suggesting that the similarity with other projections can be 
accidental. The assessment of projections, ours or others, must rest 
on the method adopted, its internal consistency, its overall structure, 
and its ability to answer our questions. 
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CHAPTER 6 


MAKING THE REQUIRED INFLOW PROJECTIONS 


For many practical purposes it is desirable to have projections of 
both requirements and of supply in order to form a view about potential 
future imbalances in the manpower markets. Some of the conceptual and 
practical difficulties in making manpower requirements projections have 
already been described. On the supply side there is however, at 
present, no satisfactory method of making projections because information 
is lacking about the incidence of substitution between occupations. 
There is no adequate knowledge of the incidence of movement from the 
educational system into different occupations in the labour force, nor 
of movement between occupations within the labour force; and in neither 
case are the reasons for these movements understood. It is therefore, 
at present, virtually impossible to project ‘théecedifferentes between 
demand and supply for a given time in the future. Moreover, the differ- 
ences between demand and supply which may exist at any time in the 
future are heavily influenced by the cyclical and seasonal state of the 
economy and may give a misleading impression of longer-term trends. 

For these reasons the concept being projected invthisestucy asiar 
"required manpower inflow’. 


The 'required manpower inflow' is defined as the difference between 
the total stock of manpower required in 1975, and the stock available 
in the base year of 1961 adjusted only for the estimated attrition ‘due 
to death and to the withdrawal from the labour force of older workers 
during the 1961-1975 period. Geographic and occupational mobility are 
assumed to have no effect on the estimates. The required inflow shows 
the requirement for manpower which will be generated by the growth and 
changing structure of economic production and demographic processes 
within the labour force. The resulting projection for each occupation 
is therefore of the quantity of manpower which will need to be supplied 
during the period 1967 to 1975 from a variety of sources. 
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To arrive at these required inflow projections, we began by making 
an estimate of the survivors of the 1961 labour force in 1975, by region 
and occupation, taking into account only the attrition due to death 
and withdrawal from the labour force of the older workers. The basic 
data used for this purpose are the data on the 1961 labour force by age 
and occupation, mortality rates and the labour force participation 
tates for,l964, tand,projections,.of these ,rates for. 1975... It was:assumed 
that all workers aged 60 years or over in 1961 (74 or over in 1975) 
would not be in the labour force in 1975. For the other age cohorts, 
the» first,.step,iwas.to,caiculate, survival coefficients, i.e. coefficients 
indicating the proportion of the 1961 labour force still living in 1975. 
The mortality rates used for this purpose are those for the year 1965, 
the latest available at the time this work was begun. These rates are 
available separately for each sex, by age group and province: no dis- 
tinction is made between labour force participants and those not in the 
labour force, or between workers in different occupations. The survival 
coefficients) for mach? age, fohort,, by sex and, province. were calculated 
for the two five-year and one four-year period (totalling 14 years and 
covering the 1961-1975 period) according to the formula 


i i} in x 
where 


Py = population of age group i at time t 


time period considered (either 5 or 4 years) 


* 
| 


d, = age-specific death rate at time t, i referring 
to age group 


Next, an adjustment was made to the calculated survival coefficients 
for the older workers in order to allow also for withdrawals from the 
labour force during the 1961-1975 period. The initial intent was to 
adjust for withdrawal due to retirements only. However, since a separate 
measure for retirements is not readily available, it was decided to 
adjust for total withdrawal, according to the change in participation 
rates as workers become older. D.B.S.'s ‘Labour Force' survey data 


indicate that participation rates drop considerably for both sexes 
beginning with the group aged 55-64 years. Consequently, adjustments 
for withdrawals were made in the case of all workers aged 55-64 years or 
older, 


For convenience in the subsequent calculations, it was assumed that 
the participation rates for the groups aged 54-63 and 64 and over, used 
in this report are comparable to those of the groups aged 55-64 and 65 
and over, respectively, in the ‘Labour Force’ survey ‘data. For the 
same reason, the ten-year age groups used in the survey data were con- 
sidered as two five-year age groups, with the two five-year groups of a 
ten-year group being assigned the same participation rate. 


The adjustments for withdrawal from the labour force of workers aged 
54-58 years or older in 1975 were made by multiplying the survival 
coefficients (derived as previously outlined) for these workers by the 
ratio of the 1975 participation rate for avcohert tomes lol partic 
pation rate. These ratios are indicated ine lable: 6a 


Two points should be noted regarding the adjustments for withdrawals 
from the labour force using the ratios indicated ianjlableuG- iam) ire, 
the ratios are based on participation rates for Canada as a whole: these 
were applied to the estimates for individual provinces. Second, in the 
case of women aged 54-58 and 59-63 years in 1975, withdrawal is negative, 
i,é, the ratio of the 1975 participatronerateute, thes Oolerateniscent 
than one. . This: is) indicative of the greater: participationeineties labour, 
force which as,expected of women in these age groups) bya1975- 


The application of the survival coefficients to the number in each 
age group by sex, and within each occupation class and province, would 
have meant an excessive number of calculations. In order to reduce them 
to a more manageable number, average coefficients weighted by the number 
in each age group were derived for each province and sex. These 
weighted average survival coefficients were then applied to the number 
of workers by sex in each occupation and province in 1961, to arrive at 
an estimate of the number in the labour force in 1975. 


The final steps in deriving the estimates of the labour force, by 
region and occupation, which would remain after adjusting the 1961 stock 
for deaths and withdrawals of older workers during the 1961 to 1975 
period, were to add the estimates by sex to obtain provincial labour 
force totals, and to sum these totals in the case of the Atlantic and 
Prairie provinces to obtain regional totals. 
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TABLE 6.1 


PARTICIPATION RATES BY SEX AND AGE, CANADA, 
1961 AND 1975 


Age in Part. RatLO.) 1075 
1961 Rate % £O -1961 
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In summary, there are three main aspects of the derived estimates of 


survivors: 


(i) Mortality rates for 1965 were used as an average 
for the 1961-1975 period, and workers in all occupa- 
tions were assumed to have the same mortality rate. 


(ii) Geographic and occupational mobility are assumed 
to have'no effect on the estimates 


(111) The use’ of partacipation“rates asian aiticator 
of withdrawal from the labour force by older workers 
has the effect of increasing rather than decreasing 
the estimate of the number of women in the older age 
groups expected to be in “the 1975 Tabour force, 
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CHAPTER 7 


THE RESULTS AND THEIR USES 


I. Occupational Requirements in 1975 


The projections of manpower requirements by occupation (Appendix 
Table I.1) were obtained by multiplying the projected proportion that 
employment in a given occupation forms of employment in each industry 
by the projected level of employment in each industry, and then summing 
over all industries. Since we made two projections of employment in 
each industry this gave us two projections of occupational employment. 
As we indicated in the preceding chapter, the projections for each 
occupation have been coded with a letter on a sensitivity scale: anA 
indicates that the projections are quite insensitive to alternative 
assumptions so that the chosen alternatives will probably give a good 
approximation of the range of actual requirements in these occupations; 
on the other hand, an E indicates that the projections are highly sensi- 
tive to alternative assumptions so that the projections derived will 
not necessarily provide an indication of the full range of possible 
occupational requirements. 


For convenience, the projections for the occupation divisions are 
reproduced in Table 7.1. These are all fairly insensitive to alternative 
assumptions and have sensitivity ratings of either A or B. In contrast, 
some of the regional projections are particularly small, e.g. fishing 
and trapping, and these may therefore be rather sensitive. 


In general, the differences between the alternative 1 and 2 projec- 
tions are fairly small in both absolute and relative terms. The main 
exceptions are the primary occupations which, because of their concen- 
tration in the corresponding primary industries, reflect the uncertain- 
ty that exists about developments in the primary sector. The alternative 
1 projections, which are based on our higher employment projections in 
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PROJECTED MANPOWER REQUIREMENTS BY 
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the goods-producing industries and our lower employment projections in 
the service-producing industries, are higher than the alternative 2 
projections only for the primary occupations, craftsmen and labourers. 
This reflects the greater importance of these occupations in the goods- 
producing industries than in the service-producing industries. 


Manpower requirements are projected to be greatest in Ontario for all 
occupations except some of the primary occupations. Ontario and Quebec 
together account for roughly 60% to 70% of the national requirements in 
almost every occupation. In agricultural occupations, requirements are 
projected to be greatest in the Prairie regions, while requirements for 
fishermen are projected to be greatest in the Atlantic region. In the 
other primary occupations, requirements tend to be fairly evenly distri- 
buted among all regions. 


In all regions, the requirements for craftsmen, production process 
and related workers represent between 1/5 and 1/3 of total manpower 
requirements and thus greatly outnumber requirements in any other occu- 
pation. Requirements in professional and technical occupations are the 
second highest but these are followed closely by requirements in cleri- 
cal and sales occupations and, in the Prairie region, by requirements 
for farmers and farm workers. In all regions except .the Praarxe reguon 
requirements in the primary occupations are projected to form only a 
small proportion of total requirements. 


If now we examine the projected growth for the period 1961-75 in man- 
power requirements in each occupation (Table 7.2), some further inter- 
esting differences emerge. Once again the differences between alterna- 
tives 1 and 2 are largest for the primary occupations. Similarly, the 
occupations more closely associated with the goods-producing industries 
(primary occupations, craftsmen, labourers) show lower rates of growth 
than the other occupations. 


In all regions the projected growth is greatest for professional and 
technical occupations: here requirements are projected to more than 
double by 1975. The projected growth is appreciably smaller for other 
occupations and requirements in the primary occupations are generally 
projected to fall, or to increase only slightly. 


The patterns of growth also differ over regions but not as notice- 
ably as the requirements themselves. The projected growth in many 
occupations in the Atlantic region is substantially lower than that in 
the other regions. Ontario and Quebec show declines for miners and 
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related workers whereas the other regions show substantial increases. 
Requirements for labourers are not projected to change much in any 
region apart from the Prairies. 


The projected percentage occupational distributions for the occupa- 
tion divisions are compared with the observed distributions for 1961 in 
Table 7.3. The latter have been derived using our annual estimates of 
employment in each industry for 1961 together with the occupational 
distribution of each industry obtained from the census; in addition, 
the ‘occupation not stated' division in each industry has been distri- 
buted proportionately among all occupations. 


The most interesting feature of the figures in Table 7.3 seems to be 
the similarity in the occupational distributions among the regions to 
1975. The general decline in the relative importance of the primary 
occupations, and of farmers and farm workers in particular, indicates 
that by 1975 only the Prairie region will have a substantial require- 
ment for these occupations. In the other occupations, our projections 
indicate a reduction in the variation among regions. A good example is 
provided by changes in craftsmen, production process and related 
workers; the relative importance of this occupation is projected to 
micrease im the Atlantic and Prairie. regions but to fall in the others. 


Professional and technical occupations are projected to increase 
their share of employment in each region to between 15% and 16% in 
1975; this increase represents the largest relative change in the occu- 
pational structure in each region. The changes in managerial, sales 
and transport and communication occupations are small while clerical 
and service and recreation occupations are both projected to increase 
their relative importance. In contrast, requirements in the primary 
occupations and for labourers are projected to become relatively less 
important in total employment. 


II. Required Manpower Inflow, 1961-1975 


The projections of manpower requirements by occupation represent the 
manpower stock which will be necessary in 1975 to satisfy our assump- 
tions about the level and structure of final demand and the technolo- 
gical structure of industries. The requirements may be met in either 
of two basic ways: (a) by the existing manpower resources in each 
occupation and (b) by additions from persons outside the labour force, 
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OCCUPATION DIVISION BY REGION, 1961 to 1975 
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TABLE 


DISTRIBUTION OF MANPOWER REQUIREMENTS BY 


ATLANTIC QUEBEC 
1961 1975(a) 1961 1975(a) 


Managerial 

Professional and Technical 
Clerical 

Sales 

Service and Recreation 
Transportation and Communication 
Farming 

Logging 

Fishing 

Mining 

Craftsmen 

Labourers 


All Occupations 100.0 100.0 100.0 


(a) Based on Alternative 2 projections. 
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from immigration, from manpower re-training programs, and so on. 


For any occupation, the difference between the manpower requirements 
in the projection year and the base year manpower stock corrected for 
attrition through mortality and retirement represents the manpower gap 
which must be filled during the projection period. This manpower gap, 
which we have called the required manpower flow, may be met from any 
or all of a number of possible sources of manpower, as described in the 
following schematic presentation: 


OCCUPATION X 


Requirements Resources 


Additions to labour force 1961-75 
less withdrawals from labour force xxx 


Manpower "Requirements 19s a, J... RX 


less 1961 manpower stock less 
mortality and retirement - 
OG Mees elles ia den os ee Pa he i aS XXX 


Plus: Entrants from re-training 
programs» L9G] fone. cee XXX 


Plus: Market transfers from other 
occupations, 1961-75, less 
Market transfers to other 
occupations, OGK=25.. «1. cers XXX 


Plus: Migration from other regions 
1961-75, less migration to 
other regions, 1961-75 (1) xxx 


Plus: Immigration from outside 
Canada 1961-75 less 
emigration to outside Canada 


190 Ll cage 5 he ain ie: asta 5 Sea XXX 
equals equals 
Required Manpower Inflow 1961-75 xxx | Additional Manpower Resources XXX 


(1) 


This flow ts relevant only when considering the imbalance between 
requirements and resources at the regional level; at the national 
level, these interregtonal flows cancel each other out. 


One of the aims of efficient manpower planning is clearly to meet 
the required manpower inflow in the most efficient or desirable way. 
To do so it is necessary to assess the potential manpower resources 
available from each of the possible sources in order to be able to act 
on each of the policy variables to produce the desired effects. Thus 
the required manpower inflow provides some of the information necessary 
for planning, in a consistent and related way, policies and programs 
concerned with such things as both external and internal migration, man- 
power re-training, investment in different types of education, and so on. 


In order to calculate the required manpower inflow for the period 
1961-75 for each occupation, (1) we first had to estimate the survivors 
DE Une 1961 Manpower, Stock fin 1975] 7 The first step was to calculate 
survival rates for each sex and age-group: 1965 mortality rates were 
used ior sthis) purpose. sthese survival rates were then. adjusted for 
withdrawal from the labour force of the older workers (i.e. those aged 
55 or more in 1965): this was done by simply multiplying the survival 
rates»by.the ratio-of the projected participation rates for the various 
age-sex groups in 1975 to the participation rates for the corresponding 
eroup S sin 1161: 


The application of the survival-retirement coefficients to each sex 
and age-group for each occupation and province would have taken a very 
long time to carry: out. For this reason; we calculated instead an 
average coefficient weighted by the number in each age-group for each 
sex, occupation and province. These coefficients were then multiplied 
by the base year manpower stock by sex and summed over the provinces 
to give the estimated labour force survivors in each occupation and 
region. Survivors are given by major occupation groups in Table 7.4, 
and by occupation class in Appendix Table IV. 


The required manpower inflow for the period 1961-75 is given for each 
occupation in Appendix Table II.1; for convenience the figures for the 
occupation divisions are reproduced in Table 7.5. A negative sign 
indicates that an outflow rather than an inflow is required over the 
projection period. 


Once again we note that the required manpower inflow is generally 
greatest for craftsmen, production process and related workers. The 


(1) A full account of the method and calculations ts given in Chapter 6. 
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TABLE 7.4 


ESTIMATED NUMBER OF SURVIVORS OF THE 1961 LABOUR FORCE 
IN 1975 BY OCCUPATION DIVISION BY REGION 


Thousands 


Managerial 
Professional 
and Technical 
Clerical 
Sales 
Services and 
Recreation 
Transport and 
Communication 
Farmers 
Loggers 
Fishermen 
Mining 
Craftsmen 
Labourers 


All Occupations L5/2.4% 02, /S0cd 860.2 427.7 4,844.2 


Source: Appendix Table IV 


Note: For each region, the Appendix Table IV numbers in ‘Occupation Not Stated' 
have been distributed proportionately amongst all other occupation 
divisions. 
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differences over occupations in Table 7.4 are however smaller than the 
differences over occupations in Table 7.1; for example, the differences 
in all regions and Canada between the craftsmen division and the pro- 
fessional and technical division are smaller in Table 7.5 than in Table 
7.1-since they reflect the differences in the age and sex composition 

of these two occupations in 1961. The required manpower inflow is 
lowest for labourers and the primary occupations, and some of the latter 
show outflows in some regions. 


As in the case of the manpower requirements, the required manpower 
inflow is projected to be greatest in Ontario for all occupations 
except the primary occupations. Quebec and Ontario again account for 
the bulk of the required manpower inflow in many occupations. Note 
that the outflow of loggers and related workers is much greater in 
Quebec than in Ontario even though the projected change in the manpower 
requirements—is.much-the--same..in. both.regions...-This reflects the 
iiererent Sage ‘structures of loogers in the two regions: in 1961 the 
average age of male loggers was 33 in Quebec but 38 in Ontario. 


It is also interesting to compare the proportion that the required 
manpower inflow for 1961-75 forms of manpower requirements in 1975 for 
the various occupations. These are included in Appendix Table II.2 for 
all occupations and in Table 7.6 for the occupation divisions. These 
figures represent the part of manpower requirements which must be pro- 
vided by additional manpower resources and hence reflect the relative 
importance of the required manpower inflow in each occupation. A high 
positive or negative value indicates that the relative increase or 
decrease necessary in the given occupation and region is high; a low 
positive or negative value indicates that the relative increase or 
decrease necessary is low. In general, the higher (positive or negative) 
the value, the greater the need for appropriate manpower planning. 


In each region the figures are greatest for professional and techni- 
cal occupations and lowest in the primary occupations. Thus the rela- 
tive increases needed are highest in the former and lowest in the latter. 
There are also substantial differences between regions; for example, 
the figures tend to be lower in the Atlantic region than in other 
regions, thus indicating that the necessary relative increases are 
lower for that region. The differences are particularly striking for 
the primary occupations; for example, the figure for loggers and related 
workers is much higher (negative) than for other occupations thus indi- 
cating the greater need for manpower planning. 


TABLE 


REQUIRED MANPOWER INFLOW BY OCCUPATION 


ATLANTIC QUEBEC 


Managerial 16.6 Lee oi 10135 
Professional and Technical 48.2 54.4 .0 4 
Clerical 28.4 S15 4 ik 
Sales ti 4 Layo a A 
Service and Recreation SOuce rh oh wh 
Transportation and Communication RSW 16.8 il 0 
Farmers -5.1 -10.1 ae. i, 
Loggers -5.2 -6.0 6 aL 
Fishermen yee -3.9 oe 4 
Mining Piles: | Po 3 «4 
Craftsmen O42 595 B a6 
Labourers Su .9 a a | 


All Occupations 


source: Appendix Table II.1 
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Tee 


DIVISION BY REGION, 1961 to 1975 


Thousands 


ONTARIO PRAIRIES BRITISH COLUMBIA 


WHHEUADRABNAD 
CDUBNDARHEWAUD 
ONUNUNYHEAWHUOD 
WANONHUONWOS 
WOAH UDANNROWSO 
OWNUHMANHUOKROOS 


DANAHWNHFOWwAUW 


604.0 | 423.3 aoa 5 NA belek A002 
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961 TO 1975, ASA 


IPATION DIVISON 


vbuUWVILN 


Alternative 


ATLANTIC QUEBEC 


Managerial 

Professional and Technical 
Clerical 

Sales 

Service and Recreation 
Transportation and Communication 
Farming 

Logging 

Fishing 

Mining 

Craftsmen 

Labourers 


ONUNHOONN 


sO 
we, 
mS 
wie 
.0 
6 
8 
oak 
.0 
a 
on 
a 


mH COTONIO A OWOWND FF 0 


WON CO - 


All Occupations 


Note: .. As the 1975 manpower requirement figures in these occupations are 
small, the percentages calculated are too sensitive to be useful. 
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PERCENTAGE OF MANPOWER REQUIREMENTS, 1975 
BY REGION 


Percentages 


ONTARIO PRAIRIES | BRITISH COLUMBIA CANADA 


Projections 
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IIl. Uses of the Projyectzons 


The meaning of a projection, and the uses to which it may be put, 
are governed by the way by which it is made and, in particular, by the 
assumptions upon which it is based. Therefore, before describing some 
of the ways in which the projections may be used, it seems important 
to briefly list some of the main qualifications which must be taken into 
consideration in their interpretation and use. 


The available data with which we have had to work are subject to 
unknown errors. The employment data are particularly suspect because 
of large unexplained differences in the two main sources of data: the 
Labour Force Survey data and the Employment Survey data. The occupation 
and industry classification have changed between censuses, and though 
we converted the data to a common 1961 census classification, errors 
could arise in this conversion process. Moreover, our most recent data 
for the labour force classified by detailed occupation and industry 
refers to 1961, and we have made no attempt to correct for the changing 
nature of occupations which will probably have taken place both before 
ane. aL cer L961. 


We have used only twelve industry divisions in this study, partly 
because of the difficulty of obtaining employment data by more detailed 
industry breakdown and partly because of the limited time available for 
the conversion of existing census data. Projections in some occupations, 
therefore, will clearly be less satisfactory than if it had been possi- 
ble to make them at a lower level of industrial aggregation. For 
example, professors and college principals are concentrated in the edu- 
cational services sector: as employment in these occupations has been 
growing at a faster rate than that in the service sector as a whole, 
our projection will tend to underestimate the growth of requirements 
for professors and college principals to the extent of the ditterences 
between the two rates of growth of employment. 


The projections were initially derived by the simple extrapolation 
of logarithmic time trends. Such trends were often difficult to 
identify because of cyclical fluctuations; this was particularly so in 
making projections of the occupation distributions of the various 
industries: we had only three observations (1941, 1951 and 1961) which 
represented three very different points in the business cycle. Further- 
more, the simple extrapolation of a time trend assumes that all the 
relevant variables will continue to change as they have done in the past. 
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This is a simplifying assumption, and we have tried to take account of 
other opinions about the future course of events in arriving at our 
final projection. Several reasonable alternative assumptions may be 
made about the growth of the economy, and we have therefore made two 
alternative projections to provide an indication of how the range of 
manpower requirements by occupation is affected by making different 
assumptions about the distribution of the growth of employment. 


It cannot be over-emphasized that a different set of projections may 
be obtained by adopting a different method, or by using more reliable 
data, or by making a different set of assumptions about the future 
course of events. The numbers of persons projected in each occupation 
provide only broad and conditional indications of occupational require- 
ments. 


Our regional projections have been obtained, because of data limi- 
tations, by assuming that the occupation structure of an industry for 
each region will change at the same rate as for Canada. Once again, 
this assumption is not completely realistic, especially in those cases 
in which the regional and national occupation structure differ markedly. 
Moreover, the method assumes implicitly that existing regional dispari- 
ties will) remain fairly: constant. over the, future. 


In assessing this study, we should also keep in mind two further 
points on the method adopted here. Firstly, our manpower requirements 
projections are made independently of the possible availability of 
manpower resources; the projections are determined by the industrial 
structure of employment and the occupation structure of industries, and 
are not influenced in any way by a restraint on the occupational resour- 
ces available in 1975. For some occupations, this constraint can be 
quite important: for example, institutional or legal restriction may 
limit the level of employment of physicians and surgeons. Clearly, 
further research is needed to investigate the interdependence between 
the occupational resources available and the determination of occupa- 
tional requirements. 


Secondly, the data we have used on the occupation structure, the 
labour productivity and the output of industries are ex-post realizations 
and not ex-ante demand. Moreover, the data contain cyclical and other 
shorter-run disequilibrium components. The method adopted here does 
not allow us to disentangle the demand side from this realizations data, 
and so our projections are only '‘requirements' projections. Furthermore, 
due to the problem of identifying the potential growth of the economy 
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and the equilibrium occupation structure in our past data, although we 
have projected modified trends in this data, our projections may well 

extrapolate present disequilibria into the future. They do not there- 
fore represent an optimal distribution of manpower requirements. 


Nevertheless, certain general conclusions can be drawn about the 
uses of the projections. The projections in all occupations have been 
made simultaneously. They are therefore consistent with one another 
since the projection in any one occupation depends on the projections 
in all other occupations. With the constraint that the projected total 
manpower requirements should equal the projected labour force less the 
projected level of unemployment, the projection in any occupation can 
only be increased with a corresponding change in other occupations. 
This is one of the important advantages of the method adopted here. 


These projections provide an important input for efficient manpower 
planning. They give us a broad framework in which other projections 
may be made using techniques which are more appropriate for individual 
occupations. For example, a projection could be made for motor vehicle 
mechanics and repairmen by estimating their dependence on such factors 
as the number and age structure of motor vehicles, patterns of scrapping, 
income, and other significant variables. This projection could then be 
compared with the projection made here and, if large differences existed, 
further investigation would indicate the reasons for the discrepancy 
and hence determine the appropriate projection to be used for planning 
purposes. 


They may also be used to provide some indication of future education- 
al requirements if we assume a basic educational requirements structure 
for each occupation. Attempts have been made to transform occupational 
requirements to educational requirements using both existing data on 
the education structure of occupations and a desired education structure 
for each occupation (40 and 44); but neither method has yet proved to 
be completely satisfactory (23). Formal education is only one of the 
characteristics which are necessary for the efficient performance of 
the work functions in any given job, and we clearly need to know more 
about these other characteristics and their interrelationships before 
education requirements can be satisfactorily determined. 


Besides these manpower requirements projections, we have also made 
projections of required manpower inflow. Given our assumptions about 
the growth of final demand, its structure, and the occupation structure 
of industries, these required manpower inflows indicate the manpower gap 
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which must be filled between the base year and the projection year 

in each occupation, if all the survivors in each occupation remain in 
this same occupation. There are several ways in which this gap may 

be filled, (see page 140) and it is important to note that the required 
manpower inflow may be met from one or all of these potential sources of 
manpower. The inflow cannot simply be equated with the immigration 
flows or the additions to be provided by educational or training 
institutions. It is quite possible that the manpower gap in an occupa- 
tion may be completely filled by the working of the labour market with- 
out the need for policy intervention. 


At present our knowledge of the working of the labour market and 
hence about the potential manpower available from the various sources is 
incomplete. There is therefore clearly a risk that intervention may 
occur when it is not needed, or that policy measures may be inadquate. 
Thus, there may be over- or under-adjustment, and manpower gaps may still 
appear in the future. The development of more reliable and appropriate 
indicators of current occupation shortages and surpluses thus becomes 
important in detecting at a fairly early stage those occupations in 
which maladjustment is taking place so that the necessary corrective 
action may be taken. 


However, by studying the results of required manpower inflow (Table 
7.5 for the major occupations and Appendix Table II.1 for the detailed 
occupation classes), certain conclusions are suggested. There are 
three types of occupations: those where the required manpower inflow 
is positive in all regions, those where the required manpower inflow is 
negative in all regions, and those where it is positive in some regions 
and negative in others. 


If there is a negative inflow (i.e. an outflow) in any occupation for 
each region, this indicates that regional transfers of manpower will not 
help at all, as long as these transfers are not across occupations at 
the same time. In the case of 'baby sitters n.e.s.', ‘railroad opera- 
tors', 'fishermen, trappers and hunters', and 'spinners', there is a 
net required outflow in all regions between 1961 and 1975. If our 
assumption (that the 1975 survivors of the 1961 labour force in any 
occupation remain in the same occupation) is a valid one, then a net 
outflow for an occupation in all regions indicates the need for retrain- 
ing the surplus in that occupation, but no need for regional transfers 
within the same occupation. Even if this assumption does not hold, 
and a spontaneous outflow of the 1961 labour force over and above the 
one calculated (in Appendix Table IV) does occur from such occupations, 
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one can still safely conclude that no regional transfers are indicated. 
Relaxation of the assumption implies that even retraining may not be 
essential to help shift people out of this occupation. Moreover, new 
entrants to the labour force should be advised to choose other occupa- 
tions. besides) these. 


For the following occupations, the required manpower inflow is posi- 
tive in some regions and negative in others: 


(i) 'Telegraph operators’, where. in thesAtiantic 
an outflow is indicated while for Ontario, the 
Prairies and British Columbia an inflow is required 
which is«greater than or equal to the outftiow,im 
the Atlantic. 


(ii). 'Farmers and. farmworkers", where anebritisn 
Columbia an inflow is indicated while for the 

other regions an outflow is indicated, which how- 
ever, is greater-than! the inflow required sinsBritish 
Columbia. However, considering a more detailed 
occupation breakdown for this division, we notice 
that for (a) the farm managers occupation class, an 
inflow is indicated in all régions, while for (b) 
farm labourers an inflow is indicated only in British 
Columbia. 


(iii)... 'Loggers. andsrelated, workers!, where;an.in- 
flow is required in the Prairies and British Columbia 
which 15 less than the outfitow Imdicaced: 


(iv) 'Millwrights', where in the Atlantic an out- 
flow is indicated which is however greater than the 
inflow required in all other regions. 


(v) and (vi) 'Longshoremen', and 'Sectionmen', where 
an inflow is required in British Columbia which, how- 
ever; is Jess than«the outflow required inmvaligouner 
regions. 


For all these occupations, regional mobility programs can play a valuable 
role in meeting the required manpower inflow. Of course, it is possible 
that other flows (immigration, new entrants to the labour force, and 
flows from other occupations) will also help in meeting the required 
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inflow; but regional movements should not be ruled out. For example, 
the requirements for telegraph operators in Ontario, Prairies and 
British Columbia might be met by a movement of telegraph operators from 
the Atlantic Region. 


For all other occupations, the required manpower inflow is positive 
in all regions. In these cases, any program to move people from one 
region to another will only improve matters in that region at the expense 
of the others. Therefore, other types of flows (immigration, retraining, 
new entrants to the labour force, and flows from other occupations) 
must be relied on to help meet these required inflows. Some of these 
other flows (retraining) are succeptible to public influence, while 
others (immigration, new entrants to the labour force, and flows from 
other occupations) can only be influenced indirectly. 


While our study does not, nor was intended to, examine the relative 
importance of these flows in meeting the required manpower inflow pro- 
jections for 1975, existing information on flows between occupations 
and between the educational system and occupations can be brought to 
bear in using the projections. One can, for example, classify occupa- 
tions into those which can be entered easily by people working in 
other occupations (e.g. labourers, farm workers), and those (e.g. 
physicians and surgeons, engineers) where the main flow into an occupa- 
tion, besides immigration, is through the education pipeline. Thus one 
Can assess.anm further detail)the relative roles the various flows can 
play in meeting the required manpower inflow projections. Finally, 
information can also be organized to assess the occupations that new 
entrants to the labour force, fresh from leaving the education system, 
ave lakely- ito itake wip. in,each year upto 1975. 


Thus, we have indicated some of the important ways in which these 
projections can be used, with the help of other information on occupa- 
tional mobility and education-occupation flows, and with the help of 
more reliable and appropriate indicators of current occupational 
shortages and surpluses. 


The main purpose of this study was to provide projections of man- 
power requirements by detailed occupation for Canada and for each of 
the five economic regions. This was the dominant reason for adopting 
the particular method, though both our time constraint and data limi- 
tations were also important considerations. The method may not there- 
fore be suitable for obtaining projections in more geographic or occu- 
pational detail: it is likely that the greater the degree of disaggre- 
gation, the greater the sensitivty of the projections to alternative 
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assumptions, and it may not be valid to carry the disaggregation fur- 
ther. For very small areas, because of the small numbers involved, a 
different investment decision by only one firm may be sufficient to 
generate relatively large changes in the projections of manpower 
requirements. Similarly, the effects of the errors in existing data may 
yield extremely unreliable results. Until further research and experi- 
mentation indicate the geographic-economic size of areas for which use- 
ful projections can be made, it seems reasonable that decisions should 
be made for small areas by giving due consideration to the projections 
for the region as a whole. Of course, the regional projections cannot 
really form the only basis for decision making: special circumstances 
may indicate the need for intensive study of special occupations and 
industries which dominate the local labour market. 
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APPENDIX 


PROJECTED MANPOWER REQUIREMENTS BY 


ATLANTIC QUEBEC 


SENSI- 


TIVE 
P Si. 


« 
MANAGERIAL OCCUPATIONS oe 


PROFESSIONAL AND TECHNICAL 
OCCUPATIONS 


PROFESSIONAL ENGINEERS 


Civil (incl. surveyors) 
Mechanical 
Mechanical 
Industrial 
Electrical 
Chemical 


BIOLOGISTS AND AGRICULTURAL 
PROFESSIONALS 


Veterinarians 
TEACHERS 


Professors 
School Teachers 


HEALTH PROFESSIONALS 


Physicians § Surgeons 
Dentists 

Nurses, Graduate 
Nurses-in-Training 
Osteopaths 

Medical §& D. Technicians 
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OCCUPATION CLASS BY REGION, 1975 


Thousands 


BRITISH 
ONTARIO PRAIRIES COLUMBIA 


Tae 


be ye 
305.6 
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APPENDIX TABLE I.1 (Cont'd) 


ATLANTIC QUEBEC 


SENSI- 


EFVILY 


LAW PROFESSIONALS 


Judges & Magistrates 
Lawyers §& Notaries 


RELIGION PROFESSIONALS 


Cleroymen.. n.Oar. 
Nuns. 6*Brothersg, "nosy. 


ARTISTS, WRITERS AND 
MUSICIANS 


Artists § Art Teachers 
Commercial 
Except Commercial 
Authors 
Musicians 


OTHER PROFESSIONALS 


Architects 
Draughtsmen 
Actuaries 
Librarians 

Interior Decorators 
Photographers 


CLERICAL OCCUPATIONS 


Office Appliance Oper. 
Shipping & R. Clerks 
Baggagemen, Transport 
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APPENDIX TABLE I.1 (Cont'd) 


ATLANTIC QUEBEC 


Ticket Agents, Transport 
Stenographers 
Stenographers 
Typists 
Attendants, D.°& D.. Off. 


wo 
mn 
ON 
On 


SALES OCCUPATIONS 


Foremen, Trade 
Auctioneers 
Canvassers 
Sales Clerks 
Sales Clerks 
Service Station Att. 
Advertising Salesmen 
Insurance Salesmen 
Real Estate Salesmen 
Security Salesmen 
Brokers, nes 


E 0 
E 0 
B 1 
B 9 
C 5 
C 4 
D 0 
C 1 
C 0 
E 0 
B 0 


ANWORUHAWON 
SSS) Sey Se IS = 
ANWORWOCMWON 
UUUNCOANDYOH 
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SERVICE AND RECREATION 
OCCUPATIONS 


PROTECTIVE, SERVICE 
OCCUPATIONS 


Firemen, Fire Protection 
Policemen §& Detectives 
Guards, Watchmen, nes 
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APPENDIX TABLE I.1 (Cont'd) 


HOUSEKEEPERS, WAITERS, COOKS 
AND RELATED WORKERS 


Housekeepers 
Cooks 
Waiters 
Waiters §& Waitresses 
Bartenders 
Nursing Assistants § Aides 
Porters, Baggage & Pullman 
Baby Sa tters, nes 
Baby Sitters 
Maids, nes 


ATHLETES, ENTERTAINERS AND 
RELATED WORKERS 


Actors 
Athletes* & Sports Offils. 


OTHER SERVICE OCCUPATIONS 


Barbers, Hairdrs., Manic. 
Launderers §& Dry Cleaners 
Elevator lendeus:,. Bldg. 
Janitors & Cleaners, Bldg. 
Funeral Dir. §& Embalmers 
Guides 


TRANSPORT AND COMMUNICATION 
OCCUPATIONS 


AIR PILOTS, NAVIGATORS AND 
FLIGHT ENGINEERS 
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APPENDIX TABLE I.1 (Cont'd) 


ATLANTIC QUEBEC 


OPERATORS, RAILROAD 


Locomotive Engineers 
Locomotive Firemen 
Conductors, Railroad 
Brakemen, Switch. §& Sig. 


OPERATORS , WATER TRANSPORT 


Deck & Engrg. Off., Ship 
Deck Ratings (ship) 
Engine-room Ratings, Ship 


OPERATORS, ROAD TRANSPORT 


Bus Drivers 
Taxi Drivers §& Chauffeurs 


OTHER TRANSPORT OCCUPATIONS 
Operators, E. S. Railway 


OTHER COMMUNICATION 
OCCUPATIONS 


Radio § TV Announcers 
Telephone Operators 
Telegraph Operators 
Postmen §& Mail Carriers 


FARMERS AND FARM WORKERS 


Farmers §& Stockraisers 
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APPENDIX TABLE I.1 (Cont'd) 


ATLANTIC 


SENSI- 
TEV ie 
CODE 


Farm Managers & Foremen 

Farm Labourers 

Gardeners (exc. farm) 
Gardeners (exc. farm) 
Other Agricultural Occ. 


LOGGERS AND RELATED WORKERS 


Forest Rangers §& Cruisers 


FISHERMEN, TRAPPERS AND 
HUNTERS 

Fishermen 

Trappers’ © Hunters 
MINERS, QUARRYMEN AND PROCESS 
AND RELATED WORKERS 


PrOSpectors 


CRAFTSMEN , PRODUCTION PROCESS 
AND RELATED WORKERS 


MILLERS, BAKERS, BREWERS 
AND RELATED FOOD WORKERS 


Millers of Flour § Grain 
Fruit G Veg. Canners 


QUEBEC 
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COLUMBIA 
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APPENDIX TABLE I.1 (Cont'd) 


ATLANTIC QUEBEC 


TIRE BUILDERS, VULCANIZERS 
AND OTHER RUBBER WORKERS 


Tire §& Tube Builders 
Vulcanizers 


LEATHER CUTTERS, LASTERS, 
SEWERS AND OTHER LEATHER 
WORKERS (EXCEPT GLOVE AND 
GARMENT) 


Leather Cutters 
Shoemakers, Factory, nes 
Shoemakers, Not in Factory 


SPINNERS, WEAVERS, KNITTERS 
AND RELATED WORKERS 


Weavers 


TAILORS, FURRIERS, UPHOLST- 
ERERS AND RELATED WORKERS 


Dressmakers Not in Factory 
Upholsterers 


CARPENTERS , CABINETMAKERS , 
SAWYERS AND RELATED WORKERS 


Carpenters 
Sawyers 
Inspectors, Log & Lumber 
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PRAIRIES COLUMBIA CANADA 
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APPENDIX TABLE I.1 (Cont'd) 


PRINTERS, BOOKBINDERS AND 
RELATED WORKERS 


Compositors § Typesetters 

Photoengravers, Pressmen 
Pressmen, Printing 
Lithographic Occ. 
Photoengravers 

Bookbinders 

Other Occ. in Bookbind. 

Printing Workers, nes 


FURNACEMEN , MOULDERS , 
BLACKSMITHS AND RELATED 
METAL WORKERS 


Heat Treaters.Ete: 
Rolling Mill Operators 
Blacksmiths, Etc. 
Coremakers 


JEWELLERS, WATCHMAKERS AND 
ENGRAVERS 


Engravers, Exc. Photoeng. 


MACHINISTS, PLUMBERS, SHEET 
METAL WORKERS AND RELATED 
WORKERS 


Toolmakers, Diemakers 
Fiders ) Grinders. Bte: 
Millwrights 

Fitters & A., nes, Metal 
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APPENDIX TABLE I.1 (Cont'd) 


ATLANTIC QUEBEC 


Plumbers & Pipefitters 
Sheet Metal Workers 
Riveters & Rivet Heaters 
Boilermakers, Etc. 

Welders §& Flame Cutters 
Polishers §& Buffers, Metal 


MECHANICS AND REPAIRMEN , 
ELECTRICIANS AND RELATED 
ELECTRICAL AND ELECTRONICS 
WORKERS 
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Mechanics & R., Aircraft 
Mechanics & R., Motor Veh. 
Mechanics & R., Railroad 
‘Power Station Operators 
Projectionists; Mot. Pic, 
Linemen 
Fitters, nes 

Pitters 

Electrical Workers, nes 
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PAINTERS, PAPERHANGERS AND 
GLAZIERS 


BRICKLAYERS, PLASTERERS AND 
CONSTRUCTION WORKERS, NES 


General Foremen, Constn. 
Inspectors, Construction 
Bricklayers, Etc. 
Bricklayers, Etc. 
Cement and Concrete Fin. 
Plasterers & Lathers 
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APPENDIX TABLE I.1 (Cont'd) 


ATLANTIC QUEBEC 
SENSI- 


TIVEEY 


CLAY, GLASS AND STONE 
WORKERS 


Lens Grinders, Etc. 
Furnacemen, Etc.406.. G. G. 
Stone Cutters §& Dressers 


STATIONARY ENGINE AND 
EXCAVATING AND LIFTING 
EQUIPMENT OPERATORS AND 
RELATED WORKERS 


Boiler Firemen (exc. ship) 
Stationary Enginemen 
Motormen (veh.) Exc. Rail 
Hoistmen, Etc., nes 
Hoistmen, Etc. 
Operators, nes 


LONGSHOREMEN AND STEVEDORES 
SECTIONMEN AND TRACKMEN 


OTHER PRODUCTION PROCESS AND 
RELATED WORKERS 


Tobacco: Preparers, Etc. 
Patternmakers) (exc; paper) 
Paper Products Makers 
Photographic Proc. Occ. 
Inspecters, Etc. ,.neés, M. 
Inspectors, Ete... nes 
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APPENDIX TABLE I.1 (Cont'd) 


ATLANTIC QUEBEC 


SENSI- 
TIVITY 
CODE 


LABOURERS (INCL. WAREHOUSEMEN 


AND FREIGHT HANDLERS, NES) 


Labourers 
Warehousemen, nes 


ALL OCCUPATIONS 622.2 625.3 2,484.4 2,509.1 
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22.05 518.5 


292.4 287.6 
caldera E 50'.2 


aaes.7 , 3,454.9 111.485.8 . 1,464:2 8,926.0 8,914.4 


APPENDIX 


DISTRIBUTIONS OF PROJECTED MANPOWER REQUIREMENTS 


ATLANTIC QUEBEC 


MANAGERIAL OCCUPATIONS 7.940 8.472 


PROFESSIONAL AND TECHNICAL 


OCCUPATIONS T4 7304 16.3261 
PROFESSIONAL ENGINEERS .788 ; Le t4S 
Civil (incl. surveyors) 450 : -443 
Mechanical ~ b45 : . 286 
Mechanical i112 . .197 
Industrial O52 : .088 
Electrical ~L12 : 213 
Chemical 016 


BIOLOGISTS AND AGRICULTURAL 


PROFESSIONALS -L45 
Veterinarians .016 
TEACHERS . 706 
Professors Ry A oo 
School Teachers 143 
HEALTH PROFESSIONALS .648 
Physicians & Surgeons -402 
Dentists 080 
Nurses, Graduate Bi Pa 
Nurses-in-Training Pe 55: 
Osteopaths .016 


Medical §& D. Technicians 
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TABLE 1.2 


BY OCCUPATION CLASS BY REGION, 1975 


Percentages 
BRITISH 
ONTARIO PRAIRIES COLUMBIA CANADA 

Alt. 1 ae Alt. 2 Alt. 1 Alt. 2 
8.792 8.845 8.667 
14.826 15.097 1S 3022 Lona 76 : 15,677 
Er. 35% 1,363 «976 ; 1 «2h : 1.170 
. 436 .443 sBo8. z OPE : : .481 
. 408 . 396 «21 ; .188 : , see 
sane ape 087 : . 4d : ; .186 

.149 .145 .040 5 “ay L ) : BUS) oe 
vane w225 .074 : . 106 : , .168 

.083 081 .040 ‘ 047 ‘ , mile? aS 
E26 eh | 152 
25 .020 -020 
5.775 5.910 4.844 
iaae . 246 a | 
51 378 3.499 4.228 
3.445 3.560 3,0 
.476 ~495 Ree 
pe sb 16 109 
1.607 1.664 | 1.642 
aad . 486 5/9 
.034 .035 O31 
Dod Aly .596 
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APPENDIX TABLE 1.2 (Cont'd) 


ATLANTIC QUEBEC 


LAW PROFESSIONALS 


Judges § Magistrates 
Lawyers §& Notaries 


RELIGION PROFESSIONALS 


Glergymen > W.0.Y. 
Nuns & Brothers, n.o.r. 


ARTISTS, WRITERS AND 
MUSICIANS 


Artists & Art Teachers 
Commercial 
Except Commercial 
Authors 
Musicians 


OTHER PROFESSIONALS 


Architects 
Draughtsmen 
Actuaries 
Librarians 

Interior Decorators 
Photographers 


CLERICAL OCCUPATIONS 


Office Appliance Oper. 
Shipping & R. Clerks 
B 1 
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PRAIRIES COLUMBIA 
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APPENDIX TABLE 1.2 (Cont'd) 


Ticket Agents, Transport 
Stenographers 
Stenographers 
Typists 
Attendants ;?D. G D.OOEf. 


SALES OCCUPATIONS 


Foremen, Trade 
Auctioneers 
Canvassers 
Sales Clerks 
Sales Clerks 
Service Station Att. 
Advertising Salesmen 
Insurance Salesmen 
Real Estate Salesmen 
Security Salesmen 
Brokers, nes 


SERVICE AND RECREATION 
OCCUPATIONS 


PROTECT IVESSERV ICE 
OCCUPATIONS 


Firemen, Fire Protection 
Policemen & Detectives 
Guards, Watchmen, nes 


QUEBEC 
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Percentages 
BRITISH 
ONTARIO PRAIRIES COLUMBIA CANADA 

.086 SAKZ «tte 
5.049 4.495 4.510 
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6.803 oO. G1 6.744 
244 .187 194 

003 .003 2002 # 
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APPENDIX TABLE 1.2 (Cont'd) 


HOUSEKEEPERS, WAITERS, COOKS 


AND RELATED WORKERS 


Housekeepers 
Cooks 
Waiters 
Waiters §& Waitresses 
Bartenders 
Nursing Assistants § Aides 
Porters, Baggage § Pullman 
Baby Sitters, nes 
Baby Sitters 
Maids, nes 


ATHLETES, ENTERTAINERS AND 
RELATED WORKERS 


Actors 
Athletes 4 Sports OQFTi1s. 


OTHER SERVICE OCCUPATIONS 


Barbers, Hairdres., Manic. 
Launderers §& Dry Cleaners 
Elevator Tenders, Bldg. 
Janitors §& Cleaners, Bldg. 
Funeral Dir. § Embalmers 
Guides 


TRANSPORT AND COMMUNICATION 
OCCUPATIONS 


AIR PILOTS, NAVIGATORS AND 
FLIGHT ENGINEERS 


QUEBEC 
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Percentages 


BRITISH 
ONTARIO PRAIRIES COLUMBIA 


192 


APPENDIX TABLE 1.2 (Cont'd) 


QUEBEC 


OPERATORS, RAILROAD 


Locomotive Engineers 
Locomotive Firemen 
Conductors, Railroad 
Brakemen, Switch. §& Sig. 


OPERATORS, WATER TRANSPORT 


Deck & Engrg. Off.,. Ship 
Deck Ratings (ship) 
Engine-room Ratings, Ship 


OPERATORS, ROAD TRANSPORT 


Bus Drivers 
Taxi Drivers §& Chauffeurs 


OTHER TRANSPORT OCCUPATIONS 
Operators, E. S. Railway 


OTHER COMMUNICATION 
OCCUPATIONS 


Radio & TV Announcers 
Telephone Operators 
Telegraph Operators 
Postmen & Mail Carriers 


FARMERS AND FARM WORKERS 


Farmers §& Stockraisers 
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APPENDIX TABLE I.2 (Cont'd) 


Farm Managers §& Foremen 

Farm Labourers 

Gardeners (exc. farm) 
Gardeners (exc. farm) 
Other Agricultural Occ. 


LOGGERS AND RELATED WORKERS 


Forest Rangers & Cruisers 


FISHERMEN, TRAPPERS AND 
HUNTERS 


Fishermen 
Trappers & Hunters 


MINERS, QUARRYMEN AND RELATED 
WORKERS 


Prospectors 


CRAFTSMEN , PRODUCTION PROCESS 
AND RELATED WORKERS 


MILLERS, BAKERS, BREWERS 
AND RELATED FOOD WORKERS 


Millers of Flour § Grain 
Fruit & Veg. Canners 


QUEBEC 
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Percentages 
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COLUMBIA 
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APPENDIX TABLE I.2 (Cont'd) 


ATLANTIC QUEBEC 


TIRE BUILDERS, VULCANIZERS 
AND OTHER RUBBER WORKERS 


Tire §& Tube Builders 
Vulcanizers 


LEATHER CUTTERS, LASTERS, 
SEWERS AND OTHER LEATHER 
WORKERS (EXCEPT GLOVE AND 
GARMENT) 


Leather Cutters 
Shoemakers, Factory, nes 
Shoemakers, Not in Factory 


SPINNERS, WEAVERS, KNITTERS 
AND RELATED WORKERS 


Weavers 


TAILORS, FURRIERS, UPHOLST- 
ERERS AND RELATED WORKERS 


Dressmakers Not in Factory 
Upholsterers 


CARPENTERS , CABINETMAKERS , 
SAWYERS AND RELATED WORKERS 


Carpenters 
Sawyers 
Inspectors, Log & Lumber 
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APPENDIX TABLE I.2 (Cont'd) 


ATLANTIC QUEBEC 


PRINTERS, BOOKBINDERS AND 
RELATED WORKERS 


Compositors §& Typesetters 

Photoengravers, Pressmen 
Pressmen, Printing 
Lithographic Occ. 
Photoengravers 

Bookbinders 

Other Occ. in Bookbind. 

Printing Workers, nes 


FURNACEMEN , MOULDERS, 
BLACKSMITHS AND RELATED 
METAL WORKERS 


Heat Treaters, Etc. 
Rolling Mill Operators 
Blacksmiths, -Etc. 
Coremakers 


JEWELLERS , WATCHMAKERS AND 
ENGRAVERS 


Engravers, Exc. Photoeng. 


MACHINISTS, PLUMBERS, SHEET 
METAL WORKERS AND RELATED 
WORKERS 


Toolmakers, Diemakers 
Filers ,/ Grinders, Etc. 
Millwrights 

Fitters & A., nes, Metal 


iv? 


Percentages 


BRITISH 
ONTARIO PRAIRIES COLUMBIA 


APPENDIX TABLE 1.2 (Cont'd) 


ATLANTIC QUEBEC 

ALG.’ 2 At. 42 1S iy ae gl AIC 342 
Plumbers §& Pipefitters 660 626 
Sheet Metal Workers 257 223 
Riveters §& Rivet Heaters 024 020 
Boilermakers, Etc. 169 155 
Welders §& Flame Cutters 962 925 
Polishers & Buffers, Metal 028 024 


MECHANICS AND REPAIRMEN , 
ELECTRICIANS AND RELATED 
ELECTRICAL AND ELECTRONICS 


WORKERS 5.554 5 JOG 
Mechanics & R., Aircraft . 266 . 267 
Mechanies & R., Motor Veh. 1.642 1.698 
Mechanics & R., Railroad 068 072 
Power Station Operators .064 .060 
Projections s, Mot Pac. 024 024 
Linemen .467 478 
Fitters, nes .200 243 

Fitters my P| 20y 
Electrical Workers, nes N56 036 
PAINTERS, PAPERHANGERS AND 
GLAZIERS .688 674 


BRICKLAYERS, PLASTERERS AND 
CONSTRUCTION WORKERS, NES 


General Foremen, Constn. BE As one 
Inspectors, Construction Let . 120 
Bricklayers, Etc. 2435 . 406 
Bricklayers, Etc: aoe a 
Cement and Concrete Fin. 097 092 


Plasterers § Lathers re Lae 
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ATLANTIC QUEBEC 


CLAY, GLASS AND STONE 
WORKERS 


Lens Grinders, Etc. 
Furnacemeil, Ete: , 00. arG. 
Stone Cutters §& Dressers 


STATIONARY ENGINE AND 
EXCAVATING AND LIFTING 
EQUIPMENT OPERATORS AND 
RELATED WORKERS 


Boiler Firemen (exc. ship) 
Stationary Enginemen 
Motormen (weh.) Exe; "Rail 
Horstmei. Ete. Y mes 
Hoistinem, Etc; 
Operators, nes 


LONGSHOREMEN AND STEVEDORES 
SECTIONMEN AND TRACKMEN 


OTHER PRODUCTION PROCESS AND 
RELATED WORKERS 


Tobacco "Preparers, Pre: 
Patternmakers (exc. paper} 
Paper Products Makers 
Photographic: ProcmwWees 
Mmspectors, Eter, nes:+M. 
luSpectors, "Etc. Imes 


203 


Percentages 
BRITISH 
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LABOURERS (INCL. WAREHOUSEMEN 


AND FREIGHT HANDLERS, N.E.S.) 


Labourers 
Warehousemen, n.e.s. 


ALL OCCUPATIONS 


ATLANTIC 
Alt. ALU se 
Seto 5.086 
4 oe 4.430 

2627 .656 
100.000 100.000 


Die a 


505 
2902 


100.000 


QUEBEC 


Fie Os 


Seas 
«ode 


100.000 
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BRITISH 
ONTARIO PRAIRIES COLUMBIA CANADA 


3.3587 3.366 3.435 3.694 34 FOO 5 OAS ma pe. 
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100.000 100.000 100.000 100.000; 100.000 100.000} 100.000 100.000 
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MANAGERIAL OCCUPATIONS | 3536 35.8 a7 GS 48.3 
| PROFESSIONAL AND TECHNICAL 
| OCCUPATIONS 63.1 64.2 
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PROFESSIONAL ENGINEERS C245 62° 
Civil (incl. surveyors) G55 66.1 
| Mechanical 62.0 61.4 
| Mechanical Glaz 60.4 
Industrial 63.6 63.26 
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Chemical 57.1 Sono 
| BIOLOGISTS AND AGRICULTURAL 
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Percentages 
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33.3 33.3 20.0 20.0 
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Ticket Agents}) Transpore 
Stenographers 
Stenographers 
Typists 
Attendants, D.-6-.0.00Tf. 


SALES OCCUPATIONS 


Foremen, Trade 
Auctioneers 
Canvassers 
Sales Clerks 
Sales Clerks 
Service Station Att. 
Advertising Salesmen 
Insurance Salesmen 
Real Estate Salesmen 
Security Salesmen 
Brokers, nes 


SERVICE AND RECREATION 
OCCUPATIONS 


PROTECTIVE! SERVICE 
OCCUPATIONS 


Firemen, Fire Protection 
Policemen & Detectives 
Guards, Watchmen, nes 
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Percentages 
SoEEEEEEEIEEnEen ea mr ome rg, 
| BRITISH | 
ONTARIO | PRAIRIES COLUMBIA CANADA | 
SS ae 
| ait i!| Ale. 2 [| fit. 7 us ‘a 1 Al a 
i H ee apa. ee Rel ae ee ae | 
| : | 
pe ©30.0 $A.A ty 4927.3 33.3 6 S43 r 
| 53.8 oie) 60. GAs 8 roe 
| 55.1 55.3 B17 Sey 8 54.6 | 
50.0 50.0 AT.3 50.7 3 oOeee 
56.6 Sg i Se ci 60.0 0 ae 
47.4 47.7 40.1 49.9 42.1 se 44.3 45.7 
54.1 54.7 50.0 51.9 ee 0 a ee: 
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44.7 43.2 36.4 36.4 0 a7 9 Be. On, 
44.3 45.2 36.4 39.4 2 4 8 44.0 | 
37.6 38.6 ripe 32,5 Wi 4 6 37.9 | 
ea. 6 75.1 71s 72.9 0 0 oe 74.8 | 
a 73.8 75.8 75.0 75-0 0 0 8 71.8 | 
B74 253 578 40.4 5 rG 1 58. 24 
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55.7. 
55.1 | 
55.4 | 
55.9 | 
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ATLANTIC QUEBEC 


HOUSEKEEPERS , WAITERS, COOKS 


AND RELATED WORKERS SUI spy 
Housekeepers cies is 
Cooks 58.0 be be a 
Waiters i a 54.5 
Waiters & Waitresses 51.4 ales 
Bartenders 5S. 60.4 
Nursing Assistants § Aides 74.7 15.0 
Porters, Baggage § Pullman ab ad ae 
Baby Sitters, nes -14.6 -10.0 
Baby Sitters nate bog | -14.3 
Maids, nes -14.3 -9.9 

| ATHLETES , ENTERTAINERS AND 
RELATED WORKERS ine Lae 

! 

| Actors 70.4 71.4 
| Athletes G spores Orfils. 74.1 73.0 
| OTHER SERVICE OCCUPATIONS C222 63.6 
Barbers, Hairdrs., Manic. 20.5 29.4 
Launderers §& Dry Cleaners 64.9 66.4 
| Elevator Tenders, Bide, 50.0 51.6 
Janitors § Cleaners, Bldg. 69.7 70.8 
| Funeral Dir. § Embalmers 54.5 54.5 
Guides of gh woe 

TRANSPORT AND COMMUNICATION 
OCCUPATIONS 44.5 46.5 


AIR PILOTS, NAVIGATORS AND 


FLIGHT ENGINEERS StS G 
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Percentages 


BRITISH 


ONTARIO PRAIRIES COLUMBIA CANADA 
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3 ee « ‘mee, hl 
1 Arti >| Ake. 1 Ale. Z | ATt, 1 eas ie Sees pee a 


i =a 


3 Sct 47.3 49.0 52.7 54.5 49.2 51.0 | 
0 60.0 56.1 S76 59.0 61.0 57.2 59.0 | 
7 60.8 56.1 Sat 58.8 59.8 5g, 58.6 
a 55.3 49 .6 5ST. 5 54.3 56.4 ae 53.1 
& 52.4 47.8 49 .6 53.4 ae 50. 3 52.1 
x 61.8 oF.5 58.5 60.0 6¥es 59.2 60.6 
4 75.4 73.3 74.2 75.6 76.6 74.3 75.3 
4 39.1 33.3 3%. 5 40.0 40.0 35.0 39.1 
0 -10.1 -19.9 £166 3-7 -0.9 SIE. -¥icF 
4 -15.4 -25.0 om | —yeug way 22.2 -17.0 
4 “0.9 -18.3 ~15.% 3.2 0.0 Besta 271.9 
4 74.4 72.7 73.9 

3 74.2 71.4 71.4 
0 74.5 7515 73.3 
0 62.8 615 62.7 

7 28.6 23.2 25.4 

8 64.8 Bae 5 62.7 

3 48,3 40.0 40.0 
4 69.8 68.8 69.7 

6 55.0 oe S71 

7 SAL 50.0 50.0 

3 47.9 40.9 42.7 
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| PEs es nt St eee Pape As 
| OPERATORS, RAILROAD | -~35+9 -26.3 -37.9 -29.0 
| Locomotive Engineers | -40.0 -40.0 -42.9 -42.9 
| Locomotive Firemen t 2200.0 -200.0 -150.0 -66.7 
| Conductors, Railroad | 7233.3 [o@iese) Wie ee 
Brakemen, Switch. & Sig. -11.1 PT ck -30.8 -13.3 
OPERATORS, WATER TRANSPORT 14.6 14.6 $9.0 bed 
Deck & Engrg. Off., Ship Oreo oe es) ae. 
Deck Ratings (ship) 15.8 | aie ZL y ea 
Engine-room Ratings, Ship Dane 42.9 20.0 55.0 
| OPERATORS, ROAD TRANSPORT 46.2 47.0 49.1 SO 
Bus Drivers 10.0 pe Gack OD ac 
: Taxi Drivers §& Chauffeurs iP: 26.2 29 7 53 
| OTHER TRANSPORT OCCUPATIONS -26.7 -26.7 -12.8 -4.8 
| Operators, E. S. Railway 0.0 0.0 0.0 0.0 
OTHER COMMUNICATION : 
| OCCUPATIONS pe: 27.4 42.8 46.0 
| 
| 
Radio §& TV Announcers fp) a3 ok 2.2 66.7 
Telephone Operators y 4S Oo 13 50.3 ae 
Telegraph Operators -25.0 -25.0 0.0 0.0 
Postmen § Mail Carriers 15.4 21.4 CON: oa 
FARMERS AND FARM WORKERS -23.8 -61.6 “HL. -34.2 


Farmers §& Stockraisers -50.0 -109.6 -44,3 -59.3 
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Farm Labourers 

Gardeners (exc. farm) 
Gardeners (exc. farm) 
Other Agricultural Occ. 


LOGGERS AND RELATED WORKERS 
Forest Rangers §& Cruisers 
FISHERMEN, TRAPPERS AND 


HUNTERS 


Fishermen 
Trappers §& Hunters 


MINERS , QUARRYMEN AND RELATED 


Farm Managers §& Foremen 
| WORKERS 

| 

i 


Prospectors 
CRAFTSMEN , PRODUCTION PROCESS 
AND RELATED WORKERS 


MILLERS, BAKERS, BREWERS 
AND RELATED FOOD WORKERS 


Millers of Flour §& Grain 
Fruit & Veg. Canners 
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Se 


ATLANTIC QUEBEC 


| ALE. 
eR in a See te Ra nn ee it sot ide eee ee | 
TIRE BUILDERS, VULCANIZERS | 
AND OTHER RUBBER WORKERS | Nee i ar 2r.o Pe | | 
Tire & Tube Builders 50.0 30.0 
Vulcanizers ‘3 Papas. G25 
| LEATHER CUTTERS, LASTERS, 
SEWERS AND OTHER LEATHER 
WORKERS (EXCEPT GLOVE AND 
GARMENT) 36.0 53.1 
Leather Cutters Ee: 29.4 
| Shoemakers, Factory, nes 47.0 44.1 
| Shoemakers, Not in Factory 18.8 25,5 
| SPINNERS, WEAVERS, KNITTERS 
| AND RELATED WORKERS -30.8 -38.2 
Weavers -31.6 -31.6 
TAILORS, FURRIERS, UPHOLST- 
ERERS AND RELATED WORKERS 29-0 val ep | 
| Dressmakers Not in Factory 48.6 5029 
| Upholsterers 55-4 39.0 
CARPENTERS , CABINETMAKERS , 
| SAWYERS AND RELATED WORKERS 2075 25.8 
Carpenters 22,0 Pe 
Sawyers 46.3 43.6 
Inspectors, Log §& Lumber 29 oe 
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PRINTERS, BOOKBINDERS AND 
RELATED WORKERS 


Compositors §& Typesetters 

Photoengravers, Pressmen 
Pressmen, Printing 
Lithographic Occ. 
Photoengravers 

Bookbinders 

Other Occ. in Bookbind. 

Printing Workers, nes 


FURNACEMEN , MOULDERS , 
BLACKSMITHS AND RELATED 
METAL WORKERS 


Heat Treaters, Etc. 
Rolling Mill Operators 
Blacksmiths, Etc. 
Coremakers 


JEWELLERS , WATCHMAKERS AND 
ENGRAVERS 


Engravers, Exc. Photoeng. 


MACHINISTS, PLUMBERS, SHEET 
METAL WORKERS AND RELATED 
WORKERS 


Toolmakers, Diemakers 
kiters , Grinders, Ere. 
Millwrights 

Fitters & A., nes, Metal 
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Percentages 
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Plumbers) Pipefitters 
Sheet Metal Workers 
Riveters §& Rivet Heaters 
Boilermakers, Etc. 

Welders §& Flame Cutters 
Polishers & Buffers, Metal 


MECHANICS AND REPAIRMEN, 
ELECTRICIANS AND RELATED 
ELECTRICAL AND ELECTRONICS 
WORKERS 


Mechanics §& R., Aircraft 
Mechanics §& R., Motor Veh. 
Mechanics §& R., Railroad 
Power Station Operators 
Proyectionzrsts;, Mot. 7Pre; 
Linemen 
Fitters, nes 

Fitters 

Electrical Workers, nes 


PAINTERS , PAPERHANGERS AND 
GLAZIERS 


BRICKLAYERS, PLASTERERS AND 
CONSTRUCTION WORKERS, NES 


General Foremen, Constn. 
Inspectors, Construction 
Bricklayers. Btc. 
Bricklayers ELC. 
Cement and Concrete Fin. 
Plasterers §& Lathers 
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Percentages 


BRITISH 
COLUMBIA 


CANADA 


1 50.0 48.4 45.8 
4 50.0 45.1 41.9 
0 0.0 0.0 -10.0 
0 56.5 59.5 57.5 
6 68.4 68.3 67.0 
0 0.0 23.9 19.2 
4 58.9 55.7 55.8 
0 71.4 66.9 67.5 
0 oe. 50.03 52.0 
0 40.0 10.2 14.5 
0 40.0 36.2 33.9 
7 66.7 52.4 54.5 
, 58.9 53.4 55.0 
0 40.0 41-5 38.5 
0 50.0 42.9 40.1 
0 100.0 34.9 ae ay 
1 42.0 36.7 B52 | 
9 57.0 547 52.42 
5 61.3 59.5 57.9 
“J F257 71.0 71.6 
eX 56.5 SiacA 48.3 | 
3 53.5 50.5 ayes 
ie 50.0 53.5 50.5 | 
a 58.8 53.7 50.7 
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CLAY, GLASS AND STONE 
WORKERS 


Lens Grinders, Etc. 
Furnacemen, Etc... oGaeg 7G, 
Stone Cutters §& Dressers 


STATIONARY ENGINE AND 
EXCAVATING AND LIFTING 
EQUIPMENT OPERATORS AND 
RELATED WORKERS 


Boiler Firemen (exc.sip) 


Stationary Enginemen 

Motormen (veh.) Exc. Rail 

Hoistmen, Etc., nes 
Hoistmen, Etc. 
Operators, nes 


LONGSHOREMEN AND STEVEDORES 


SECTIONMEN AND TRACKMEN 


OTHER PRODUCTION PROCESS AND 


RELATED WORKERS 


Tebacco: Preparers, Ete. 


Patternmakers (exc. paper) 


Paper Products Makers 
Photographic Proc. Occ. 
Inspectors Etc.) nes pot. 
Inspectors ,ehtc.. {nes 
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LABOURERS (INCL. WAREHOUSEMEN 


AND FREIGHT HANDLERS, N.E.S.) 


Labourers 
Warehousemen, n.e.s. 


ALL OCCUPATIONS 


ATLANTIC QUEBEC 


Alt. 
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MANAGERIAL OCCUPATIONS 


PROFESSIONAL AND TECHNICAL 
OCCUPATIONS 


APPENDIX 


PROJECTED COEFFICIENTS OF EMPLOYMENT CONCENTRATION 


Agricul- 
ture 


PROFESSIONAL ENGINEERS 


Civil (incl. surveyors) 
Mechanical 
Mechanical 
Industrial 
Electrical 
Chemical 


BIOLOGISTS AND AGRICULTURAL 
PROFESSIONALS 


Veterinarians 
TEACHERS 


Professors 
School Teachers 


HEALTH PROFESSIONALS 


Physicians § Surgeons 
Dentists 

Nurses, Graduate 
Nurses-in-Training 
Osteopaths 

Medical & D. Technicians 
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Mining, 
Quarry- 
ing, 

ilwells 


Agricul- 
ture 


Forestry| Fishing 
and 


Trapping 0 


LAW PROFESSIONALS 


Judges & Magistrates 
Lawyers and Notaries 


RELIGION PROFESSIONALS 


Clergymen, 20.1. 
Nuns & Brothers, n.o.r. 


ARTISTS, WRITERS AND 
MUSICIANS 


Artists §& Art Teachers 
| Commercial 
| Except Commercial 
Authors 
Musicians 


i a, I 


OTHER PROFESSIONALS Fate 


oo 


Architects 
Draughtsmen 

| Actuaries 
Librarians 

Interior Decorators 
Photographers 
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CLERICAL OCCUPATIONS 


Office Appliance Oper. 
Shipping & R. Clerks 
Baggagemen, Transport 
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Ticket Agents, Transport 
Stenographers 
Stenographers 
Typists 
Attendants, D- &-D. Off. 


SALES OCCUPATIONS 


Foremen, Trade 
Auctioneers 
Canvassers 
Sales Clerks 
Sales Clerks 
Service Station Att. 
Advertising Salesmen 
Insurance Salesmen 
Real Estate Salesmen 
Security Salesmen 
Brokers, nes 


SERVICE AND RECREATION 
OCCUPATIONS 


PROTECTIVE SERVICE 
OCCUPATIONS 


Firemen, Fire Protection 
Policemen § Detectives 
Guards, Watchmen, nes 
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APPENDIX TABLE III (Cont'd) 


Agricul-j| Forestry| Fishing ae 
ture and Bee _ 
Trapp1ng | oi twells 
4 | 
HOUSEKEEPERS, WAITERS, COOKS 
AND RELATED WORKERS | * * * 
Housekeepers | * * * * 
Cooks | - 9335 = ¥ 
Waiters | * * * a 
Waiters §& Waitresses | * * * * 
Bartenders | * * * * 
Nursing Assistants & Aides | * * * * 
Porters, Baggage § Pullman * * * * 
Baby Sitters, nes ‘ 94.3 ‘s * 
| Baby Sitters * * * * 
| Maids, nes em 87.0 i : 
| ATHLETES, ENTERTAINERS AND 
RELATED WORKERS * & * 
: Actors * 
| Athletes § Sports Offils. * 
OTHER SERVICE OCCUPATIONS * * * 
| Barbers, Hairdrs., Manic. * * * 
| Launderers § Dry Cleaners - * * 
| Elevator Tenders, Bidg. * * * 
Janitors & Cleaners, Bldg. . * * 
| Funeral Dir. §& Embalmers * * * 
Guides * * * 
| 
| TRANSPORT AND COMMUNICATION 
| OCCUPATIONS * y 78.4 
| 


AIR PILOTS, NAVIGATORS AND 
FLIGHT ENGINEERS x 
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APPENDIX TABLE III (Cont'd) 


Agricul- 
ture 


OPERATORS , RAILROAD 


Locomotive Engineers 
Locomotive Firemen 
Conductors, Railroad 
Brakemen, Switch. §& Sig. 


OPERATORS , WATER TRANSPORT 
Deck..g Engre..,.0ff 7,.Shap 
Deck Ratings (ship) 
Engine-room Ratings, Ship 


OPERATORS , ROAD TRANSPORT 


| Bus Drivers 
: Taxi Drivers §& Chauffeurs 


| 
| OTHER TRANSPORT OCCUPATIONS 
Operators, E. S. Ratiway 


OTHER COMMUNICATION 
OCCUPATIONS 


| 

| 

' 

| Radio §& TV Announcers 
Telephone Operators 
Telegraph Operators 
Postmen §& Mail Carriers 


FARMERS AND FARM WORKERS 


Farmers §& Stockraisers 


Manufac- 
turing 
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APPENDIX TABLE III (Cont'd) 


i] iene 


Mining, 


Agricul-j| Forestry| Fishing Quarry- 


ture and ae 
| Trapping | oi wells 


| 


| 
Farm Managers §& Foremen i” - * 
Farm Labourers LG is 5 
Gardeners (exc. farm) 38 * * 
Gardeners (exc. farm 8.0 * * 
Other Agricultural Occ; | es: . id 
| 
} 
LOGGERS AND RELATED WORKERS | < ~ * 
| 
| Forest Rangers & Cruisers | * * * 
| 
( 
| FISHERMEN, TRAPPERS AND 
| HUNTERS * IE 2 * 
| 
Fishermen a ie . 
Trappers @ Hunters * iat 
| MINERS , QUARRYMEN AND RELATED 
| WORKERS 4 * 1.3 
: Prospectors = * Lat 
| CRAFTSMEN, PRODUCTION PROCESS 
AND RELATED WORKERS * * 45.7 
| MILLERS, BAKERS, BREWERS 
AND RELATED FOOD WORKERS | * * * 
| Millers of Flour §& Grain * * * 
Fruit & Veg. Canners | * * * 
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turing tion 8°> | Utilities a me pte cia 
Communi - Real rae 2 ae 
cation Estate ase 
Sa ce aa 
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APPENDIX TABLE III (Cont'd) 


TIRE BUILDERS, VULCANIZERS 
AND OTHER RUBBER WORKERS 


Tire §& Tube Builders 
Vulcanizers 


LEATHER CUTTERS, LASTERS, 
SEWERS AND OTHER LEATHER 
WORKERS (EXCEPT GLOVE AND 
GARMENT) 


Leather Cutters 
Shoemakers, Factory, nes 
Shoemakers, Not in Factory 


SPINNERS, WEAVERS, KNITTERS 
AND RELATED WORKERS 


Weavers 


TAILORS, FURRIERS, UPHOLST- 
ERERS AND RELATED WORKERS 


Dressmakers Not in Factory 
Upholsterers 


CARPENTERS , CABINETMAKERS, 
SAWYERS AND RELATED WORKERS 


Carpenters 
Sawyers 
Inspectors, Log §& Lumber 


Agricul- 
ture 


Forestry| Fishing 
and 


Trapping 0 


Mining, 
Quarry- 
ing, 

ilwells 


203 
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turing tion 


Service Public ) 
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; i 
1.0 ‘ 68.5 * | 
| 
i * 29.9 | 
is 7.8 “m4 
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APPENDIX TABLE III (Cont'd) 


$$ 


eee 
Agricul-| Forestry] Fishing ae 
Cure and a Y 

Trapping | 0 1wells 


PRINTERS, BOOKBINDERS AND 
RELATED WORKERS 


* 


Compositors §& Typesetters 

Photoengravers, Pressmen 
Pressmen, Printing 
Lithographic Occ. 
Photoengravers 

Bookbinders 

Other Occ.” in) Bookbind. 

Printing Workers, nes 


ee ee a oh EP oe 
ee 
be SE ne, a, eK Ca, 


CMe ay Meta? Sephari Ue: 


FURNACEMEN, MOULDERS, 
BLACKSMITHS AND RELATED 
METAL WORKERS 


| 
| 
j 
| 
| 
| 
| 
| 
Heat lreaters, Bic. 


| Rolling Mill Operators 
Blacksmiths, Etc. 
Coremakers 


+ t F 


JEWELLERS , WATCHMAKERS AND 
ENGRAVERS 


Engravers, Exc. Photoeng. 


| MACHINISTS, PLUMBERS, SHEET 
METAL WORKERS AND RELATED 

| WORKERS 
\ 
| 


Toolmakers, Diemakers 
Filers, Grinders, Etc 
Millwrights 

Fitters & A., nes, Metal 


+ + % 
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APPENDIX TABLE III (Cont'd) 


Agricul-| Forestry| Fishing 
ture 


Plumbers §& Pipefitters 
Sheet Metal Workers 
Riveters §& Rivet Heaters 
Boilermakers, Etc. 

Welders & Flame Cutters 
Polishers §& Buffers, Metal 


+ + FF % % 


MECHANICS AND REPAIRMEN, 
ELECTRICIANS AND RELATED 
ELECTRICAL AND ELECTRONICS 
WORKERS 


(ee) 


Mechanics & R., Aircraft 
Mechanics §& R., Motor Veh. 
Mechanics §& R., Railroad 


| 
| 
| 
| 
Power Station Operators 


Projectionists, Mot? Pic. 
Linemen 
Fitters, nes 
| Fitters 
Electrical Workers, nes 


t+ * + % F % F % F 
 * F * % * FH F 
+ % * % e FF * 
+ * + * F+W FU 


| PAINTERS, PAPERHANGERS AND 
| GLAZIERS 


BRICKLAYERS , PLASTERERS AND 
CONSTRUCTION WORKERS, NES 


General Foremen, Constn. 
Inspectors, Construction 
Bricklayers, Ete; 
Bricklayers, Etc. 
Cement §& Concrete Fin. 
Plasterers & Lathers 


ee ee een tread acon 
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APPENDIX TABLE III (Cont'd) 


Mining, 


Agricul- | Forestry| Fishing Quarry- 


ture and he 
Trapping | oj wells 


CLAY, GLASS AND STONE 
WORKERS 


Lens Grinders, Etc. 
Fulrnacemen, sete 4. (Co7G G. 
Stone Cutters & Dressers 


STATIONARY ENGINE AND 
EXCAVATING AND LIFTING 
EQUIPMENT OPERATORS AND 
RELATED WORKERS 


Boiler Firemen (exc. ship) 
Stationary Enginemen 
Motormen (veh.) Exc. Rail 
Hoistmen, Etc. , nes 
Horstnens (btcs 
Operators, nes 


Fae Or, SNe, i Rc, Sma, Sau, 


SECTIONMEN AND TRACKMEN 


| OTHER PRODUCTION PROCESS AND 
RELATED WORKERS 


| 

{ 

| 

| 

| 

| 

| 
LONGSHOREMEN AND STEVEDORES - 
| Tobaceo Preparers, Etc. 
| Patternmakers. (exc. paper) 
Paper Products Makers 
Photographie Proc. Occ. 
| Inspectors. Etc... mes. M; 
| 


lnspectorss ELC, gles a 
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APPENDIX TABLE III (Cont'd) 


Agricul- | Forestry | Fishing 
ture 


LABOURERS (INCL. WAREHOUSEMEN 
AND FREIGHT HANDLERS, N.E.S.) 


Labourers 
Warehousemen, n.e.s. 


pote is the proportion that employment in occupation i and industry j 


forms of employment in occupation i, i.e. ay Tage mae Ss 
ee ee E/E. 


J 


b) An * indicates that employment in occupation i and industry j, ar: = 0. 
c) When in any row, ae = 1.0 for j} =k and 1/83, #0 for j #k, this is 
Cue to rounding to 1 decimal place, 1/S.) fo 150, 


ra | 


Transpor- 
Manufac- | Construc- ye ROne Public Trade EO EERE Service | Public 
, ‘ Storage, i SeeR Insurance ssid 
turing tion ; Utilities Adminis- 
Communi- Real fearion 
cation Estate 
4.4 4.4 9.9 46.7 Owe * 16.2 ih BO 
4.4 4.0 11.3 43.9 4.7 * be ae 10.4 
SEZ 40.0 589 * Lge 67.6 B55 


Zhe 
APPENDIX 


ESTIMATED NUMBER OF SURVIVORS OF 
BY OCCUPATION 


ATLANTIC QUEBEC 
MANAGERIAL OCCUPATIONS 525.0 LOS az 
PROFESSIONAL AND TECHNICAL 
OCCUPATIONS 39.7 144.5 
PROFESSIONAL ENGINEERS Zee 10.4 
Civil (inc.. surveyors) ub ABs he 
Mechanical 0-4 2-6 
Mechanical WS: (Ea 
Industrial Oesl. 0.8 
Electrical O14 PD | 
Chemical 0.0 0.6 
| BIOLOGISTS AND AGRICULTURAL 
PROFESSIONALS 0.3 EO 
i 
! Veterinarians O21 Or2 
| TEACHERS i Koa 49.9 
| Professors 0.6 4.1 
| School Teachers 14.9 41.9 
| 
HEALTH PROFESSIONALS 9.9 205 
| Physicians §& Surgeons Ld 4.7 
| Dentists O25 P20 
Nurses, Graduate 4.9 10.9 
| Nurses-in-Training ge 5-6 
| Osteopaths 0.0 Ov 
Medical & D. Technicians 0.9 2.9 


TABLE IV i es 


THE 1961 LABOUR FORCE IN 1975 
CLASS BY REGION 


Thousands 
BRITISH 
ONTARIO PRAIRIES COLUMBIA CANADA 
153.4 399.0 
182.0 49027°35 
16.5 Sree 


i ee 4.25 
0.5 Toe 
rie al 3 154.0 
DAE 8.5 
Ags 137.6 
Ay 4 TIZS 
a) LS27 
1 4.0 
2D. 7 52.5 
64 1937 
0.4 0.8 
3.9 se 


274 


APPENDIX TABLE IV (Cont'd) 


ATLANTIC QUEBEC 
LAW PROFESSIONALS es 2.0 
Judges & Magistrates Os O.1 
Lawyers & Notaries 0.5 Lae 
RELIGION PROFESSIONALS pape Teo 
Clergymen, 1.0.7. Lo 4.0 
Nuns: G@ sBroethers., 0.0.7. 0.8 sare 
ARTISTS, WRITERS AND 
MUSICIANS 1 pn. fee 
Artists & Art Teachers 0.2 
Commercial ak 
Except Commercial Ont 
Authors 0.5 
| Musicians 0.6 
| OTHER PROFESSIONALS 6.6 
| Architects ae | 
Draught smen 0.6 
| Actuaries haem | 
Librarians U2 
Interior Decorators O22 
Photographers Osa 
| CLERICAL OCCUPATIONS 43.5 
| Office Appliance Oper. A a 
| Shipping & R. Clerks Zan 
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APPENDIX TABLE IV (Cont'd) 


pane ena 


Ticket Agents, Transport 
Stenographers 
Stenographers 
Typists 
Attendants, D. G Dy Off, 


SALES OCCUPATIONS 


Foremen, Trade 
Auctioneers 
Canvassers 
Sales Clerks 
Sales Clerks 


Service Station Attendants 


Advertising Salesmen 
Insurance Salesmen 
Real Estate Salesmen 
Security Salesmen 
Brokers, Nes. 


SERVICE AND RECREATION 
OCCUPATIONS 


PROTECTIVE SERVICE 
OCCUPATIONS 


Firemen, Fire Protection 
Policemen & Detectives 
Guards, Watchmen, n.e.s. 


ATLANTIC 


a i 


ke NO 


So Sr so) O71" 
NONF NF AP HWWCOOCH 


A7. 


= 
Ke) 


ew o co > 


(an) 


QUEBEC 


82% 


fA 
OrMKFOoOOonNnNaon oe 
CO CN Co> OM I CR Ove 


BNDWO fF 


com 


oa) 


on) 


oie 


Thousands 


BRITISH 


PRAIRIES COLUMBIA CANADA 


ONTARIO 


8 
0 
6 
Pe 
ao 


= 


IZ 
iS 


73 4 
DF 


141-0 


< 


3 
0 


Ze, 


1 


ae: 


a2 


121.9 


O25 


«0 
ne 


i 
1 


1 


1 


6 


2 


l. 


| 
E 


8.5 


.6 


io 


wn Ww 
S'S 


co 0 


e ° 
tc I | 


9 
4 
9 
6 


544.4 
Se 
1 
ts 
ic 


5 
4 


tm! (ORY Se 
ive) ei QA 


Sa 


ne) co rm © 
. eee 
mma 


202.2 
Za 


278 


APPENDIX TABLE IV (Cont'd) 


ATLANTIC QUEBEC 


HOUSEKEEPERS, WAITERS, COOKS 
AND RELATED WORKERS 


WN 
a 
— 
ice) 
Ke) 
NO 


AIR PILOTS, NAVIGATORS AND 
FLIGHT ENGINEERS 


Housekeepers 4 3.4 
Cooks Re, l2uz 
Waiters 4.5 20.4 
Waiters & Waitresses 43 18.4 
Bartenders Od 2.0 
Nursing Assistants §& Aides 4.5 bee 
Porters, Baggage § Pullman 0.4 LO 
Baby Sitters, m.¢€.46. Toi40 Whe 
Baby oLtters 0.5 Le 
Maids, n.e.s. je eat) 5540 
ATHLETES, ENTERTAINERS AND 
RELATED WORKERS 1.4 
| Actors 0.8 
| Athletes G Sports Offils. a 
| OTHER SERVICE OCCUPATIONS 40.5 
| Barbers, Hairdrs., Manic. 9.8 
| Launderers & Dry Cleaners 6.9 
Elevator Tenders, Bidg. Ex3 
Janitors & Cleaners, Bldg. he ee 
Funeral Dir. §& Embalmers O<5 
Guides 0.6 
| TRANSPORT AND COMMUNICATION 

| OCCUPATIONS 87.0 

| 
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APPENDIX TABLE IV (Cont'd) 


| 


OPERATORS, RAILROAD 


Locomotive Engineers 
Locomotive Firemen 
Conductors, Railroad 
Brakemen, Switch. & Sig. 


OPERATORS, WATER TRANSPORT 
Deck & Engrg. Off. Ship 
Deck Ratings (ship) 
Engine-room Ratings, Ship 


OPERATORS, ROAD TRANSPORT 


Bus Drivers 
Taxi Drivers §& CHAUFFEURS 


OTHER TRANSPORT OCCUPATIONS 
Operators, E. 5. Railway 


OTHER COMMUNICATION 
OCCUPATIONS 


Radio & T.V. Announcers 
Telephone Operators 
Telegraph Operators 
Postmen & Mail Carriers 


FARMERS AND FARM WORKERS 


Farmers §& Stockraisers 
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Thousands 


BRITISH 


PRAIRIES COLUMBIA CANADA 
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APPENDIX TABLE IV (Cont'd) 


Farm Managers, Foremen 

Farm Labourers 

Gardeners (exc. farm) 
Gardeners (exc. Farm) 
Other Agricultural Occ. 


LOGGERS AND RELATED WORKERS 


Forest Rangers & Cruisers 


FISHERMEN, TRAPPERS AND 
HUNTERS 


Fishermen 
Trappers G Hunters 


MINERS, QUARRYMEN AND 
RELATED WORKERS 


Prospectors 


CRAFTSMEN , PRODUCTION PROCESS 
AND RELATED WORKERS 


MILLERS, BAKERS, BREWERS 
AND RELATED FOOD WORKERS 


Millers of Flour @ Grain 
Fruit and Veg. Canners 
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APPENDIX TABLE IV (Cont'd) 


TIRE BUILDERS, VULCANIZERS 
AND OTHER RUBBER WORKERS 


Tire §& Tube Builders 
Vulcanizers 


LEATHER CUTTERS, LASTERS, 
SEWERS AND OTHER LEATHER 
WORKERS (EXCEPT GLOVE AND 
GARMENT) 


Leather Cutters 


Shoemakers, Factory n.e:s, 


Shoemakers Not in Factory 


SPINNERS, WEAVERS, KNITTERS 
AND RELATED WORKERS 


Weavers 


TAILORS, FURRIERS, UPHOLSTERERS 


AND RELATED WORKERS 


Dressmakers Not in Factory 


Upholsterers 


CARPENTERS, CABINETMAKERS, 
SAWYERS AND RELATED WORKERS 


Carpenters 
Sawyers 
Inspectors, Log & Lumber 


ATLANTIC 


QUEBEC 


oo 


ie 


— 


i) 


BSS 


Thousands 


BRITISH 


a ro) © 00 mK OmMmM~.w co 8 806n oOo man So are 
a ; i a co nom oOo Mm an mst Oo oat 
< ia ta = = ra 6O = P< eeo) 
a aed 

O 

< 

Les ~m On <t oom No) (>) et om un mano 
= S seo roo) aoe Sy me A. i> A woman 
ee 

Oo 

oO 

Tp) 

aa) 

ki 

ox 

eI 

x 

~~ 

a. 


ms oO 
0 et © 
N 


7 
.8 
7 


cs) COT rs! oir 


1 

2) 

0 

2 

9 
36.4 


ot n i> ize) SS hal 
N 


ONTARIO 
4 
a 
0 
a 


286 


a CE ER ST 


APPENDIX TABLE IV (Cont'd) 


PRINTERS, BOOKBINDERS AND 
RELATED WORKERS 


Compositors & Typesetters 

Photoengravers, Pressmen 
Pressmen, Printing 
Lithographic Occ. 
Photoengravers 

Bookbinders 

Other Occ. in Bookbinding 

Printing Workers, n.e.s. 


FURNACEMEN , MOULDERS, 
BLACKSMITHS AND RELATED 
METAL WORKERS 


Heat Treaters, Etc. 
Rolling Mill Operators 
Blacksmiths, Eee. 
Coremakers 


JEWELLERS, WATCHMAKERS AND 
ENGRAVERS 


Engravers, Exc Pnotoeny. 


MACHINISTS, PLUMBERS, SHEET 
METAL WORKERS AND RELATED 
WORKERS 


Toolmakers, Diemakers 
Filers, Grinders, Etc. 
Millwrights 

Fitters § A. n.e.s., Metal 
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Thousands 
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APPENDIX TABLE IV (Cont'd) 


ATLANTIC QUEBEC 


Plumbers: G*Paperztters 
Sheet Metal Workers 
Riveters & Rivet Heaters 
Boilermakers, Etc. 

Welders & Flame Cutters 
Polishers & Buffers, Metal 


MECHANICS AND REPAIRMEN, 
ELECTRICIANS AND RELATED 
ELECTRICAL AND ELECTRONICS 
WORKERS 


om 
ON 
ON 
ON 
p=! 


Mechanics @ R., Aircraft 
Mechanics & R., Motor Veh. 
Mechanics § R., Railroad 
Power Station Operators 
Projectionists #Mot. Pic. 
Linemen 
Fitters, n.e.s. 

Fitters 

Electrical Workers, n-eas. 
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0 
0 
Sap 
Qs 
Q3 
0. 


PAINTERS, PAPERHANGERS AND 
GLAZIERS 


BRICKLAYERS, PLASTERERS AND 
CONSTRUCTION WORKERS, N.E.S. 


General Foremen, Constn. 
Inspectors, Construction 
Bricklayers /ebtie 
Bricklayers; Ete: 
Cement and Concrete Fini. 
Plasterers & Lathers 
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Thousands 
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PRAIRIES COLUMBIA CANADA 
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APPENDIX TABLE IV (Cont'd) 


CLAY, GLASS AND STONE 
WORKERS 


Lens Grinders, Etc. 
Furnacemen, Etc., C. & G. 
Stone Cutters | dressers 


STATIONARY ENGINE AND 
EXCAVATING AND LIFTING 
EQUIPMENT OPERATORS AND 
RELATED WORKERS 


Boiler Firemen’ (Exc. ship) 
Stationary Enginemen 
Motormen (veh.), Exc. Rail 
Hoistmen, Etc., n.e.s. 
Hoistmen, Etc. 
Operators’, 1. €..S. 


LONGSHOREMEN AND STEVEDORES 
SECTIONMEN AND TRACKMEN 


OTHER PRODUCTION PROCESS AND 
RELATED OCCUPATIONS 


Tobacco (Preparers. Ete: 
Patternmakers (exc. paper) 
Paper Products Makers 
Photographic Proc. Occ. 


Inspecters,- Etc. In. ¢. 5... 6. 


inspectors. EtCy a. €.5. 
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Thousands 
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PRAIRIES COLUMBIA CANADA 
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APPENDIX TABLE IV (Cont'd) 


ATLANTIC QUEBEC 


LABOURERS (INCL. WAREHOUSEMEN 


AND FREIGHT HANDLERS, N.E.S. 76.4 
Labourers 70.4 
Warehousemen, n.e.s. 6.0 

OCCUPATIONS NOT STATED 41.8 


ALL OCCUPATIONS 


Source: Calculated from data available in Census of Canada, Volume III - 
Part I, Bulletins, 3, 1-9 to}3, 1-12, sand Bulletin SL-10at «No. 
94-551. \Data on the armed forces, obtained separately from -D2B.o-4 
were deleted from Service and Recreation Occupations. 
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APPENDIX 


PROJECTED DISTRIBUTION OF EMPLOYMENT BY OCCUPATION | 


Agricul- | Forestry| Fishing Mining, 
ture and aa 
TPOpp ne Ue ive ee 

1.881 45513 


MANAGERIAL OCCUPATIONS 1.382 
PROFESSIONAL AND TECHNICAL 


OCCUPATIONS | .590 a4 hao 137952 
PROFESSIONAL ENGINEERS | .005 067 31587 
Civil (incl. surveyors) Hl. 004 058 1.057 
Mechanical | - 006 611 
Mechanical - 006 362 
| Industrial - - . 249 
| Electrical - - 075 
| Chemical n 003 183 
| 
: BIOLOGISTS AND AGRICULTURAL 
PROFESSIONALS .449 601 O08 
| Veterinarians . 284 - - 
| 
TEACHERS .007 003 020 
| Professors - - - 
School Teachers .004 - 014 
) HEALTH PROFESSIONALS -005 009 087 
| 
| 
Physicians § Surgeons - - 025 
Dentists ~ - .001 
| Nurses, Graduate | - 4) 056 
Nurses-in-Training | - - - 
| Osteopaths = = rs 
Medical §& D. Technicians | .004 .006 .004 
| 


—_— 
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TABLE V 
CLASS FOR EACH INDUSTRY DIVISION, CANADA, 1975 
Percentages 
‘inde 
Manufac- | Construc- Service | Pubiic : 
x LJ . . . ; : % * i 
turing tion eae ah UTILIT VES pb te, 
Cation Estate sige ck 
EESTI ween nd 
7.465 | 10.781 40795 | 7/453 | 
j 
7. 747 1.688 37,4274 -18s277 4 
1.833 569 1.146 ao a 
ay 382 .659 1.691 | 
. 808 .078 191 125) 
1524 .061 .134 101 | 
.284 |  OL7 MOST 1024 | 
1373 045 .091 138 | 
202 .004 O15 | 060 | 
| : 
| 034 001 a 1/1344 
.001 - 004 £095 , 
i 
| 013 .001 15.575 Repicre. 
| é z 1.145 Sol 
.004 : 13.696 J52h 4 
| 432 009 pier Lasers 
.008 001 1.606 268 | 
001 : 347 034 
063 006 S110 775 3 
2 a 1.886 - 
| eS POs] - 
345 001 1.659 | 181 } 
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APPENDIX TABLE V (Cont'd) 


woe 


tea 
Agricul- | Forestry| Fishing eee 
Quarry - 
ture ; 
ing, 
| Oilwells 
| 
| LAW PROFESSIONALS | 087 
| Judges §& Magistrates = 
Lawyers and Notaries | .087 
RELIGION PROFESSIONALS | - 
| 
Clergymen, n.o.r. - 
Nuns & Brothers, n.o.r. | - 
| 
| ARTISTS, WRITERS AND 
| MUSICIANS 2025 
| 
Artists §& Art Teachers 003 
Commercial 003 
Except Commercial - 
Authors «O28 
Musicians - 
| OTHER PROFESSIONALS 10.141 
Architects .004 
Draughtsmen 584 
Actuaries 020 
Librarians 010 
| Interior Decorators ‘ 
| Photographers .006 
| 
| CLERICAL OCCUPATIONS | IT, i936 
| Office Appliance Oper. | 290 
Shipping & R. Clerks | 219 


Baggagemen, Transport 


Manufac- 
turing 


Construc- 


tion 


perme reams wan eee ar = ere A EE EL RE NS 


.018 
13555 
, 298 
024 
.010 
,033 


221257 


he Pog oi 
1195 


VELlities| 


005 
062 
050 
03 
OOS 
.006 


18.038 


1.049 
| 1.619 
{ 
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Service Public 


Ee 


2oy 


Percentages 


Admini - 
stration 
eis Soa ct 

052 320 | 
001 139 

Wal 181 | 
199 052 | 
279 022. 
682 001 | 
331 360 | 
317 a Feo 
co 061 | 
196 | 048 

340 eve 
675 030 | 
.216| 12.066 | 
345 076 | 
359 1.091 | 
036 187 | 
249 .108 | 
062 006 | 
170 073 | 
766| 24.888 | 
434; 2.101 
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APPENDIX TABLE V (Cont'd) 


Ticket Agents, Transport 
Stenographers 
Stenographers 
Typists 
Attendants, D. §& D. Off. 


SALES OCCUPATIONS 


Foremen, Trade 
Auctioneers 
Canvassers 
Sales Clerks 
Sales Clerks 
Service Station Att. 
Advertising Salesmen 
Insurance Salesmen 
Real Estate Salesmen 
Security Salesmen 
| Brokers, nes 


| SERVICE AND RECREATION 
| OCCUPATIONS 


PROTECTION SERVICE 
OCCUPATIONS 


Policemen §& Detectives 


Firemen, Fire Protection 
| Guards, Watchmen, nes 

| 
| 


Mining, 

Quarry- 

ing, 
Oilwells 


Agricul- 
ture 


Forestry| Fishing 


ap ae 


Percentages 


; 


Manufac- | Construc- Service Public ) 
turing tion Admini- | 
stration | 
os cae 
} 
‘ ; 
3.489 1.457 5.465 7.637 | 
2.626 Le 261 4.696 5.230 | 
863 196 769 207 4 
.002 : 259 096 | 
| 
5.471 632 .975 .449 | 
103 003 .010 002 | 
: : = “001. | 
. 394 025 075 .002 | 
1.175 306 515 .150 | 
1151 293 506 Eben, 
024 013 .009 £035 | 
234 003 054 | .001 5 
002 .001 125 048 | 
002 .044 005, 020 | 
001 .002 004 } 003 | 
056 022 097 213 I 
2.050 1 663 36.540] 19,431 
601 592 1035) 13.470 | 
067 .008 .007 3.675 | 
024 | 003 176 7.322 | 
.509 .581 852 2.472 
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APPENDIX TABLE V (Cont'd) 


nn as eos on oa 
vee 
wAgricul-| Forestry) Fishing se Be 
ture and ait Nae 
| Trapping | Oi there 
| ake | 
HOUSEKEEPERS, WAITERS, COOKS 
| AND RELATED WORKERS | LOE 539 743 
Housekeepers 002 014 .028 
Cooks | 029 484 309 
Waiters 003 O73 .068 
Waiters & Waitresses | 003 023 .067 
Bartenders ~ - 001 
| Nursing Assistants §& Aides 002 ~ 130 
Porters, Baggage & Pullman | - - - 
| Baby Sitters, nes | 064 017 elie. 
Baby Sitters - - - 
| Maids, nes 064 017 207 
| 
| ATHLETES, ENTERTAINERS AND 
RELATED WORKERS | EORG 003 .004 
7 Actors OOF - - 
Athletes o@roports Ofrils:. 004 003 .004 
| OTHER SERVICE OCCUPATIONS PUSS 150 12076 
Barbers, Hairdres., Manic. - ~ 
Launderers & Dry Cleaners - .006 
Elevator Tenders “bidg. - - 
Janitors § Cleaners, Bldg. .020 5052 
| Funeral Dir. & Embalmers - - 
| Guides - .090 
4 
| 
| TRANSPORT AND COMMUNICATION 
| OCCUPATIONS | . 480 1,678 
| AIR PILOTS, NAVIGATORS AND 
FLIGHT ENGINEERS .002 003 


seman gente eth Sr DCAD 
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Percentages 


Manufac- | Construc- Service Public | 


1:2 4.047 


turing | tion Admini - 
stration 
—4 
387 261 23.214 1.808 | 
029 .005 1.040 .103 | 
105 158 30117] 464 | 
106 1043 5,205 .608 | 
103 isles 4.460 2567 | 
003 > 644 041 | 
059 019 Ves: .269 | 
002 001 118 .006 | 
086 065 3.848 s257 a 
Py 3 342 004 | 
086 065 3.506 353) 
001 001 660 ! .086 | 
¥ Z 259 02 * 
001 .001 402 085 | 
{ 
i 
1.061 813 11.630 4.068 | 
i 
003 .002 1.691 016 | 
010 .002 24720 .079 | 
057 014 142 139 | 
963 793 6.235 3.650 | 
. ra 170 - | 
003 , 170 .032 | 
| 
5.925 4.945 


.007 2007 
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APPENDIX TABLE V (Cont'd) 


OPERATORS , RAILROAD 


Locomotive Engineers 
Locomotive Firemen 
Conductors, Railroad 
Brakemen, Switch. & Sig. 


OPERATORS, WATER TRANSPORT 


Deck .GaEnerg, itty, vonip 
Deck Ratings (ship) 
Engine-room Ratings, Ship 


OPERATORS, ROAD TRANSPORT 


Bus Drivers 
Taxi Drivers §& Chauffeurs 


OTHER TRANSPORT OCCUPATIONS 
Operators, E. S. Railway 


OTHER COMMUNICATION 
OCCUPATIONS 


Radio & TV Announcers 
Telephone Operators 
Telegraph Operators 
Postmen §& Mail Carriers 


FARMERS AND FARM WORKERS 


Farmers §& Stockraisers 


er ere a OY EY POS OD 


Agricul-j| Forestry| Fishing 
ture and 

Trapping 

> .009 

= .009 

.001 1.477 

s . 865 

.001 .600 

- 012 

.474 RAT? 

.001 i‘ 

001 .003 

.002 .006 

.001 .003 

95.514 074 

Soe lZ .006 


Mining, 
Quarry- 
1 Tio 
Oilwells 


Bei. 
e.0L 
.016 
2033 
028 
.058 
.028 
pUzo 
.006 
Ry eer 4: 


,O0TS 
024 


.001 


303 


Percentages 


Manufac- | Construc- Service Public 


turing tion Admini - 
stration 
080 .005 .001 Bink: 
031 .003 = 002 
.004 * x 005 
007 " z _ 
037 .002 « .004 
.078 .241 .019 007 
045 071 006 066 
027 .158 012 130 
005 012 .001 101 
. 304 .599 A357 2.467 
.002 008 474 246 
| .100 .016 - 196 
O71 .037 .054 ATF 
| . Fe : .001 
| 386 .057 568 1.082 
- - .001 .001 
355 044 oS 866 
.001 : .002 013 
128 .065 Osi? 2-820 
} 
.001 .001 002 | = 
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MA SS EOD rE 


304 


APPENDIX TABLE V (Cont'd) 


Agricul-j| Forestry| Fishing MANA NG 3 
ture and SEES 
Trapping ee 
Oilwells 
Farm Managers §& Foremen [627 .041 .003 .005 
Farm Labourers | SOR On k <OS5 .036 .010 
Gardeners (exc. farm) | 5, 208 795 .029 .065 
Gardeners (exc. farm) 1.181 . 463 SOY .054 
Other Agricultural Occ. | 2.022 $322 018 011 
| 
H 
| LOGGERS AND RELATED WORKERS | .040 52.942 ee .094 
| Forest Rangers § Cruisers | 2 12.680 .150 .003 
| FISHERMEN, TRAPPERS AND 
| HUNTERS .005 ALG? 86.287 030 
| 
Fishermen 005 L354 81.236 .029 
Trappers §& Hunters - 2030 3,030 .001 
MINERS , QUARRYMEN AND RELATED 
| WORKERS 009 096 011 29.066 
Prospectors - .003 - .401 
CRAFTSMEN , PRODUCTION PROCESS 
| AND RELATED WORKERS . 649 16.208 1.459 313020 
| MILLERS, BAKERS, BREWERS | 
| AND RELATED FOOD WORKERS O21 042 (562 018 
| 
| Millers of Flour § Grain | oe ag? : - - 


Fruit & Veg. Canners 003 - 003 - 
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Percentage 
j 
Manufac- | Construc- Pub lic Service | Public ; 
turing tion Utilities Admini - | 
stration | 
| | ae 
| 
006 009 080 | 
088 047 465 | 

033 SJi0a 2a297 
.020 gI5S4 24843 4 
L013 017} =—.064 } 
391 012 353 : 
| 011 004) .331 | 
: 
134 005 | d025°% 
f 
i 
134 p02) D174 
: .002 .008 | 
Bei: 
| 
| 181 014 A344 
- 002 002 | 
| | 
| | 
| 54.384 £29011 17.980 | 
| 
4.957 .110 084 | 
134 <a) De | 
424 001 | = 
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APPENDIX TABLE V (Cont'd) 


TIRE BUILDERS, VULCANIZERS 
AND OTHER RUBBER WORKERS 


Tire §& Tube Builders 
Vulcanizers 


LEATHER CUTTERS, LASTERS, 
SEWERS AND OTHER LEATHER 
WORKERS (EXCEPT GLOVE AND 
GARMENT) 


Leather Cutters 
Shoemakers, Factory, nes 
Shoemakers, Not in Factory 


SPINNERS, WEAVERS, KNITTERS 
AND RELATED WORKERS 


Weavers 


TAILORS, FURRIERS, UPHOLST- 
ERERS AND RELATED WORKERS 


Dressmakers Not in Factory 
Upholsterers 


CARPENTERS , CABINETMAKERS , 
SAWYERS AND RELATED WORKERS 


Carpenters 
Sawyers 
Inspectors, Log & Lumber 


Agricul- 
ture 


Forestry| Fishing 


Mining, 

Quarry- 

ing, 
Oilwells 


eS ee Se ee 
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Percentages 
i 
Manufac- | Construc- Public Service Public | 
turing tion Utilities Admini - | 
Pel re stration | 
eee 
| 
453 006 : .007 | 
.070 ¥ ‘ 001 | 
035 006 ‘ 006 | 
i 
| 
1.403 002 164 007° | 
166 001 - - : 
1f1357 2 : ae 
: : 159 005 | 
1.126 008 a 002 | 
.150 = - 004 ee 
| 
5.730 023 701 .079 | 
094 .005 628 026 
336 .003 010 012 | 
| 
4.053 13.821 482 1.344 | 
f 
H 
meee 14131670 413} 0 1.312 | 
925 036 010 | 
336 007 017} .010 | 
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a et ee a Ce ee 


— 


PRINTERS, BOOKBINDERS AND 
RELATED WORKERS 


Compositors & Typesetters 

Photoengravers, Pressmen 
Pressmen, Printing 
Lithographic Occ. 
Photoengravers 

Bookbinders 

Other Occ. in Bookbind. 

Printing Workers, nes 


FURNACEMEN , MOULDERS, 
BLACKSMITHS AND RELATED 
METAL WORKERS 


Heat Treaters, Etc 
Rolling Mill Operators 
Blacksmiths, Etc. 
Coremakers 


JEWELLERS , WATCHMAKERS AND 
ENGRAVERS 


Engravers, Exc. Photoeng. 


MACHINISTS, PLUMBERS, SHEET 
METAL WORKERS AND RELATED 
WORKERS 


Toolmakers, Diemakers 
Bilers ,.Grinders|.Fie. 
Millwrights 

Fitters & A., nes, Metal 


i a rs SN ES A TE OS Cae 


Agricul- 


tune 


Forestry| Fishing 


and 
Trapping 


Mining, 

Quarry- 

ing, 
Oilwells 


Transpor- 
tation, ; Finance 
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Percentages 


Manufac- | Construc- Public Trade ° | Service Pus hic : 
turing tion aS A Utilities Piegeenee Admini - | 
| Communi - Real tion | 
| cation Estate ae ee 
| BS .064 LOS e071 .407 
| | 036 029 057 030 154 
| SU 001 | 009 .041 019 039 014 jh355 
EO1S sU0L 4% 007 50335 014 032 .009 .089 
| ool - | 002 .009 003 005 2003 .043 
137 | ie 001 - .003 002 002 | 003 
.291 =. 4 001 .001 .008 004 018 080 
| 134 - | - 003 .005 002 .006 020 
230 | - | 001 O01 .002 003 .003 OL? 
H 
| 
: | 
| [8 ay a aes OL | mh CaS 065 034 001 059 | .091 
} 
! i 
| 085 | 002 - - 001 001 - | .001 
| 204 003 | - 003 002 - | - 
085 033 .045 046 010 - -055 4 O27. 
| .044 001 | - = Me . “4 ra 
: | 
116 | ag ED 002 - ~OFS .002 O02 .003 
| 049 | Z : 015 e ‘ 001 
| | 
| | 
| 10.616 | 1iL621 We oe 3.967 LZ .026 Or 1;847 
| £701 .010 .006 .010 0135 - 005 | O32 
POLz2 (O15 .007 .006 O21 S 029 | 004 
30>.2 .299 0.35 me a 028 - .004 026 
13778 Sips O11 28 & .047 : .003 031 
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Agricul- | Forestry] Fishing beh 
ture and pe 
TCSDRIe | oe ies 
Plumbers §& Pipefitters .003 .006 895 
Sheet Metal Workers - ~ .114 
Riveters q Rivet Heaters - ~ .003 
Boilermakers, Etc. - - .071 
Welders & Flame Cutters | ~QOT .003 3.649 
Polishers & Buffers, Metal | - - 001 
MECHANICS AND REPAIRMEN, 
ELECTRICIANS AND RELATED | 
| ELECTRICAL AND ELECTRONICS 
| WORKERS 042 ~ £82 12.055 
| Mechanics GuR.5 sAarcraft ~ - Ole 
| Mechanics §& R., Motor Veh. O15 Ug Wi 973 
Mechanics & R., Railroad - - .034 
| Power Station Operators - - | 120 
FrOvectionises , aot. Pic. - . S 
Linemen - - .043 
Fitters, wes - - O23 
Fitters ~ - .018 
| Electrical Workers, nes - - 006 
PAINTERS, PAPERHANGERS AND 
| GLAZIERS 009 “O12 . 186 
BRICKLAYERS, PLASTERERS AND 
| CONSTRUCTION WORKERS, NES O11 OL? 294 
| General Foremen, Constn. 001 .003 . 106 | 
Inspectors, Construction - - | OLE 
Bricklayers, Etc. .006 .003 ae es 
| Bricklayers, Etc. 004 003 me! 
| Cement & Concrete Fin. .001 - .008 
Plasterers §& Lathers - a .005 


Communi - Real 
cation Estate 


aoo7 S090 .092 a ao ke) eile pols 
442 2.114 .114 .047 041 .001 
.036 047 .004 .004 002 - 
owO el is .070 ; 130 .026 .001 
2.412 2x16 ee, Bo) be) .413 002 


Transpor- ; 
Manufac- | Construc- eran Public Trade Finance, 
turing tion VHSEe > OTe nt i ac Insurance 
| 2s .004 .002 - 20077] .001 
i 
| 
| 
| 


6.023 7.820 L1}133 24.250 fle527 339 
BA? .006 | 1.207 .009 | 006 2 
.441 .790 | 1.986 .694 7.188 .008 
.079 .003 . 669 .O11 .001 
. 086 .007 .019 3.763 .004 
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APPENDIX TABLE V (Cont'd) 


CLAY, GLASS AND STONE 
WORKERS 


Lens Grinders, Etc. 
Furnacenem, Eve: 2 Osea G. 
Stone’ Cutters « Dressers 


j 
| 
| 
STATIONARY ENGINE AND | 
EXCAVATING AND LIFTING | 
EQUIPMENT OPERATORS AND | 
RELATED WORKERS 


Boiler Piuremen .(exc.eship) 
Stationary Enginemen 
Motormen (veh.) Exc. Rail 
Hoistmen, Etc., nes 
Ho1is tmeny) Etc. 
Operators, nes 


LONGSHOREMEN AND STEVEDORES 


SECTIONMEN AND TRACKMEN 


RELATED WORKERS 


Tobaccorhreparers:, "EC. 
Patternmakers (exc. paper) 
Paper Products Makers 
Photographic Proc. Occ. 
inspectors) Etc, 4: 17es,,. M. 


OTHER PRODUCTION PROCESS AND 
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Percentages 


Manufac- | Construc- 
turing tion 


Service Public 


Admini - 

stration 

| 906 080 011 013 
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APPENDIX TABLE V (Cont'd) 


Mining, 


Agricul-| Forestry| Fishing vee 


ture 


LABOURERS (INCL. WAREHOUSEMEN 


AND FREIGHT HANDLERS, N.E.S.) .478 1.164 2.474 
Labourers 455 A ay: 2o2ae 
Warehousemen, n.e.s. W235 O55 cou 

ALL OCCUPATIONS ‘100.000 100.000 100.000 
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